WSRC-RP-2001-00171
Rev.0

Summary and Status of DNAPL Characterization and Remediation
Activitiesin the A/IM Area, Savannah River Site

Westinghouse Savannah River Company
Savannah River Site
Aiken, South Carolina 29808

Prepared for the United States Department of Energy under Contract No. DE-AC09-96-SR18500



This document was prepared in conjunction with work accomplished under Contract No.
DE-AC09-96SR18500 with the U.S. Department of Energy.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product or process disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any specific commercia product,
process or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

This report has been reproduced directl y from the best available copy.

Available for sale to the public, in paper, from: U.S. Department of Commerce, National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22161, phone: (800)

553-6847, fax: (703)  605-6900, email: orders@ntis.fedworld.gov  online  ordering:
http://www.ntis.gov/ordering.htm

Available electronically at http://www.doe.gov/bridge

Available for a processing fee to U.S. Department of Energy and its contractors, in paper, from: U.S.
Department of Energy, Office of Scientific and Technical Information, P.O. Box 62, Oak Ridge, TN
37831-0062, phone: (865 ) 576-8401, fax: (865) 576-5728, email: reports@adonis.osti.gov



WSRC-RP-2001-00171
Rev.0

Summary and Status of DNAPL Characterization and Remediation
Activitiesin the A/IM-Area, Savannah River Site

November 2000

K. M. Vangelas,
Savannah River Technology Center, Savannah River Site

With contributions by:

Environmental Restoration Division, Savannah River Site:
R. S. Van Pelt

J. J. Kupar

T. F. Kmetz

C. L. Bergren

Savannah River Technology Center, Savannah River Site
D. J. Jackson

B. B. Looney

J. Rossabi

B.D. Riha

R. M. White

W. E. Jones

J. V. Noonkester

M. E. Denham

S. A. Burdick

Westinghouse Savannah River Company
Savannah River Site
Aiken, South Carolina 29808

Prepared for the United States Department of Energy under Contract No. DE-AC09-96-SR18500



WSRC-RP-2001-00171

Rev. 0
Summary and Status of DNAPL Characterization and Remediation
Activitiesin the A/IM-Area, Savannah River Site
Table of Contents
Executive Summary
1.0  Introduction 1
2.0  Conceptua Model of DNAPL Behavior in Coastal Plain Sediments 3
3.0 Statusof Overal A/M-Area Corrective Action 4
4.0  Status of A/IM-AreaDNAPL Activities 5
5.0 Characterization Activities and Data 8
5.1 Historical Information through FY 96 8
5.2 FY97 through FY 99 8
5.3 FY00 9
6.0  Presentation of Cumulative A/IM-Area DNAPL Data 17
7.0 DNAPL Strategy - A/IM-Area Corrective Action 19
7.1 Overal A/IM-Area DNAPL Characterization and Remediation Flowchart 19
7.2 DNAPL Strategies for Individual Source Terms 33
7.2.1 Storage Areas 33
7.2.1.1 321-M Solvent Storage Tank 33
7.2.1.2 Rail Storage East of Building 313-M 36
7.2.1.3 Drum Loading South of Building 313-M 36
7.2.1.4 713-A, Central Storage Facility 36
7.2.2 Use Areas 38

7.2.2.1 313-M (Slug Manufacturing Facility),
320-M (Target Manufacturing Facility)
and 321-M (Fuel Manufacturing Facility 38

7.2.2.2 Building 305-A 38
7.2.2.3 Building 773-A (SRTC) 38
7.2.2.4 Lower 700 Area 38

7.2.2.5 Upper 700 Area 39



WSRC-RP-2001-00171

Rev. 0
Table of Contents (continued)
7.2.3 Solvent Disposal Areas 42
7.2.3.1 M-Area Settling Basin Process Sewer 42
7.2.3.2 M-Area Settling Basin 45
7.2.3.3 M-Area Process Sewer (leads to A-014 outfall) 50
7.2.3.4 A-014 Outfall 52
7.2.3.5 Swampy Areaon which Building 321-M now sits 55
8.0  Future Plans and Schedule 56
Appendix A

Appendix B



WSRC-RP-2001-00171
Rev.0

Summary and Status of DNAPL Characterization and Remediation
Activitiesin the A/IM-Area, Savannah River Site

List of Tables

5.1. ldentification of Elevations at which DNAPL and suspect DNAPL
concentrations were reported for borings from the FY 00 DNAPL
investigations at the M-Area Settling Basin 12

5.2. ldentification of Elevations at which DNAPL and suspect DNAPL
concentrations were reported for borings from the FY 00 DNAPL
investigations at A-014 Outfall 13

7.1. Detail of the Activities and Techniques Used to Support the
A/M-Area DNAPL Program 27

7.2. Detail of the Decisions and Logic within the A/IM-Area DNAPL Flowchart 31

8.1. Future Plans and Schedule for A/M-Area DNAPL Activities as Part
of the A/M-Area RCRA Corrective Action 57



WSRC-RP-2001-00171
Rev.0

Summary and Status of DNAPL Characterization and Remediation

Activitiesin the A/IM-Area, Savannah River Site

List of Figures

4.1 Base Map Showing A/M-Area and the Location of Suspect,
or Confirmed, DNAPL Sources

5.1 Map Showing Core Locations for the M Area Settling Basin
and the A-014 Ouitfall in FY 2000

6.1 Summary of Cumulative DNAPL related Characterization Data
from the A/M-Area, Savannah River Site

7.1 Overdl A/IM-AreaDNAPL Strategy

7.2 Characterization Module of the A/M-Area DNAPL Strategy
7.3 Rapid Response Module of the A/IM-Area DNAPL Strategy
7.4 Technology Module of the A/M-Area DNAPL Strategy

7.5 Regulatory Module of the A/IM-Area DNAPL Strategy

11

18

22

23

24

25

26

7.6 A/IM-Area DNAPL Strategy applied to the 321-M Solvent Storage Tank Area35

7.7 AIM-Area DNAPL Strategy applied to the several smaller storage areas 37

7.8 A/IM-Area DNAPL Strategy applied to the DNAPL use areas
(excluding Upper 700 Area)

40

7.9 A/IM-Area DNAPL Strategy applied to the Upper 700 DNAPL use area 41

7.10 A/IM-Area DNAPL Strategy applied to process sewer leading to the

M-Area Settling Basin 44
7.11 A/IM-Area DNAPL Strategy applied to the M-Area Settling Basin 49
7.12 A/IM-Area DNAPL Strategy applied to the process sewer leading

to the A-014 Ouitfall 51
7.13 A/IM-Area DNAPL Strategy applied to the A-014 Outfall 54



Abbreviations and Acronyms

CPT
DHEC
DNAPL
DUS
FY
GPR
HPO
H>O
NAPL
nd
PCE
PITT
PvC
RCRA
RF

SC
SRS
SVE
TA
1,1,1-TCA
TCE

bgs

ft md
Kg
Ibs
ppb
ppbv
ppmw

Ha/g

cone penetrometer

Department of Health and Environmental Control

dense non-aqueous phase liquid
Dynamic Underground Stripping
fiscal year

ground penetrating radar
Hydrous Pyrolysis Oxidation
water

non-agueous phase liquid

below detection limit
tetrachloroethylene

Partitioning Tracer Tests
polyvinyl chloride

Resource Conservation and Recovery Act
radio frequency

South Carolina

Savannah River Site

Soil Vapor Extraction
Temporary Authorization
1,1,1-trichloroethane
trichloroethylene

below ground surface
feet mean sea level
kilogram

pounds

parts per billion

parts per billion volume
parts per million weight
micrograms per gram

WSRC-RP-2001-00171



WSRC-RP-2001-00171
Rev.0

EXECUTIVE SUMMARY

Characterizing and developing clean-up plans for residual undissolved industrial solvents,
also known as dense non-aqueous phase liquids (DNAPLSs), in the soil and groundwater
beneath former “source areas’ are key elementsin the overall groundwater corrective
action for the A/IM-Area of the Savannah River Site (SRS). These activities support the
goals of the A/M-Area Resource Conservation and Recovery Act (RCRA) permit. Based
on ten years of data, SRS developed the A/IM-Area DNAPL Strategy flowchart that lays
out DNAPL characterization and clean-up activities in alogical and organized fashion.
The flow chart consists of several steps — identification of suspect source areas,
confirmation of the DNAPL status (presence or absence), delineation of location and
quantity, and identification/permitting of clean-up activities. Animportant feature of the
flow chart isthat it isintegrated with other activities within the corrective action.
Completion of DNAPL related work does not signify that asiteis clean, rather that the
DNAPL source has been appropriately addressed and the remainder of the A/M-Area
technology portfolio addresses remaining groundwater, vapor phase, or sorbed
contamination. Removing pure phase DNAPL, to the extent possible, isacritica stepin
the A/IM-Area solution. This step allows the other clean-up activities to work on suitable
concentration levels and for a shorter time frame — atime frame that is less controlled by
the slow dissolution of alarge reserve of DNAPL.

SRS identified 16 possible or confirmed DNAPL source areasin the A/IM-Area. We
apply the general flowchart approach to each suspect area. One of these areas, notably
the 321M Solvent Storage Tank, has been confirmed and isin the full-scale cleanup
stage. Other suspect or confirmed DNAPL source areas (miscellaneous leakage from
various former process buildings and the like) are in the confirmation, rapid response
and/or characterization stages as noted below. A few of the DNAPL sources (e.g., M-
Area Basin and its upstream Process Sewer, and the A-014 Outfall) have been confirmed
and are being remediated by rapid response actions such as soil vapor extraction (SVE) or
DNAPL removal/destruction pilot studies. These rapid responses have been
implemented under RCRA while characterization efforts continue to delineate the
DNAPL quantity, location and geometry and to develop a more complete DNAPL
targeted solution. Based on the low concentrations observed in the data collected to date,
afew potential sources are now being addressed under the general A/IM-Area RCRA
corrective action without additional planned DNAPL activities (e.g., the Upper 700 Area
Building 703-A and the M-Area process sewer |eading to the A-014 Outfall). This report
summarizes historical A/M-Area DNAPL activities and data, and presents the overall
A/M-Area strategy flowchart, the status work for each DNAPL source zone (or potential
source zone), and future A/M-Area DNAPL plans.
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1.0 INTRODUCTION

Metals fabrication and related industrial operations within the A/M-Area of the Savannah
River Site (SRS) resulted in the releases of over 1.6x10° Kg (3.5x10° pounds) of
chlorinated solvents, primarily trichloroethylene (TCE) and tetrachloroethylene (PCE)
into the subsurface. These wastes were discharged over the period from approximately
1955 through 1980. The releases have resulted in the contamination of the vadose zone
(the upper 45 m, or approximately 135 ft, of interbedded sands and clays) underlying and
adjacent to the disposal areas, as well as shallow groundwater over an area of
approximately 5 km?. The groundwater contamination was identified in 1980 and
remediation strategies were rapidly developed and implemented for both the dissolved
plume and contaminated soil vapor. During characterization activitiesin 1991, the
presence of dense non-aqueous phase liquid (DNAPL) was confirmed by visual
examination of liquid samples that were recovered with a bottom-filling bailer from
groundwater monitoring wells. An active program to address DNAPL was initiated. The
program has identified the strengths and weaknesses of various DNAPL technologies and
DNAPL management approaches.

At largeindustrial sites like the A/M-Area, undissolved DNAPL in soil and groundwater
isthe most significant barrier to successful cleanup. DNAPL acts as areservoir,
generating contaminant levels above remediation concentration goals for an extended
time period. Technical and operations personnel at SRS have devel oped and tested a
variety of DNAPL characterization and remediation methods over the past ten years. We
have refined the DNAPL strategy during this period based on the results of the various
tests. The current SRS DNAPL strategy is documented in the form of aflow chart that
defines our approach to DNAPL management. Importantly, the DNAPL strategy is
integrated into the RCRA groundwater corrective action and is being developed within
the context of an overall plan for clean up of thisarea. Thisallows usto select
characterization and clean-up methods that are appropriate to character and distribution
of the various zones within the contaminant plume (source zones, primary dissolved
plume, and dilute fringe).

The DNAPL strategy that has evolved addresses the A/M-Area source zone(s). The
strategy emphasizes detailed depth-discrete delineation of subsurface DNAPL to
optimize remediation. Thisis particularly critical for DNAPL treatment technologies
such as enhanced mobilization (e.g., using steam, cosolvents or surfactants) and in situ
destruction methods (e.g., permanganate or Fenton’ s reagent) because the treatment costs
are astrong function of target treatment volume (i.e., unit costs are $ per volume of soil
treated). A sequence of complementary low cost characterization methods (*toolbox”) is
used for the characterization activities. The resulting approach, similar to exploration
geochemistry, maximizes information to refine the conceptual model of target DNAPL at
aminimum cost. A second key feature of the strategy isthat DNAPL treatment methods
are categorized based on cost, logistics and aggressiveness. We developed criteria,
principally DNAPL mass and the treatment zone volume to assist in selecting the best
technology for each discrete area of DNAPL accumulation. Large quantities of DNAPL
are addressed with the most aggressive (i.e., expensive) methods; smaller quantities are
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addressed with less expensive methods. We also identified rapid response options for
areas where DNAPL related modifications to existing operations/infrastructure are
feasible. A final key feature of the strategy was development of criteriafor identifying
that a suspect DNAPL area does not have sufficient contamination to justify a DNAPL
specific remediation — for these areas, the ongoing and planned future operation of the
groundwater treatment system is the most appropriate action.
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20 CONCEPTUAL MODEL OF DNAPL BEHAVIOR IN COASTAL PLAIN
SEDIMENTS

Review of the literature regarding subsurface DNAPL migration and knowledge of soil
physics led to the development of a conceptual model of DNAPL migration in the
subsurface in A/M-Area (Jackson et al., 1996). Asthe DNAPL migratesin the
subsurface, local heterogeneities of the sediments influence DNAPL movement and
accumulation. DNAPL continues to migrate given a sufficient driving force in the form
of continued disposal of solvent wastes. When the DNAPL source is exhausted and the
driving force for movement removed, the DNAPL mass in the subsurface will reach a
stable configuration based upon the applied gravitational, hydrodynamic, and capillary
forces. At this stage, residual DNAPL remains in the pore throats along the migration
path and in accumulation areas determined by geological structure. In the vadose zone,
the DNAPL is often the wetting phase, and thus, residual DNAPL is held by capillary
forces in the pores of layered fine-grained sediments typical of the Atlantic Coastal Plain.
Below the water table, DNAPL tends to move vertically in narrow “fingers’ and then
accumulate in thin laterally extensive layers at the base of the affected aquifer. In
contrast to the vadose zone, DNAPL accumulation below the water tableisin coarse-
grained sediments immediately above clayey intervals. After the source is removed,
residual DNAPL isleft throughout the entire migration pathway due to “snap-off” in pore
throats as the DNAPL front moves away. Because of the relatively low solubility of
DNAPL solvents, all of these types of residual and accumulated source material in the
subsurface represent alarge fraction of the original mass released at most sites. Asa
result, the DNAPL represents the primary long-term source for groundwater
contamination over an extended period (circa 100s of years). (Jackson et al., 1996).

Current conceptual models indicate DNAPL will penetrate down into the water table
when it has a high application rate over asmall area. In these cases, the DNAPL obtains
alarge enough continuous (organic phase) head to penetrate the capillary fringe. Once
the capillary fringe is penetrated the DNAPL flow is primarily controlled by the structure
of any capillary barriers (clays and the like).
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30 STATUSOF OVERALL A/M-AREA CORRECTIVE ACTION

Results of early work identified that approximately 3.5 million pounds of chlorinated
solvents had been spilled or disposed through process sewers to the surface/subsurface in
A/M-Area. This contamination has been addressed through the RCRA permit for A/M-
Area (specifically related to the M-Area Settling Basin and Vicinity) and the RCRA
postclosure requirements (defined in the A/M-Area Groundwater Corrective Action). In
the 1980’ s and 1990’ s this has led to the:

a) closure of the M-Area Settling Basin through stabilization and the placement of a
RCRA style cap,

b) operation of two full-scale groundwater pump-and-treat systems in the central A/M-
Area and in the northern sector,

c) targeted air sparging, bioremediation, soil heating and oxidation remediations,

d) installation of in-well vapor stripping (recirculation well) systems to reduce the
migration of the primary plume into the low concentration area in the southern sector,

€) installation of full-scale soil vapor extraction systems throughout the area from 1987
through 1995, and

f) operation of Dynamic Underground Stripping and Hydrous Pyrolysis (steam based)
treatment in the soil and shallow groundwater underlying the former solvent storage
tank.

g) Installation and operation of passive SVE (using barometric pumping and the
BaroBallO device) at the Metallurgical Laboratory and other lower concentration
vadose zone sites.

These various systems have removed more than 1 million pounds (approximately
450,000 Kg) of chlorinated solvent from the soil and groundwater to date.

Much of the recent effort in the overall A/M-Area program addresses two portions of the
plume, the source (DNAPL) areas and the low concentration (distal) areas. Contaminant
conditions in these areas are not well suited to traditional treatments such as pump-and-
treat. This process of matching the nature of the characterization treatment to the nature
of the contaminant plume in various parts of the overall A/M-Area plume has been well
documented (Looney, 2000; Harris et al., 2000). The approach has now been adopted for
environmental restoration projects across SRS (each area publishes their groundwater
strategy using this paradigm). In A/M-Area, the DNAPL strategy has been formalized to
address technical issues of characterization and clean-up within the context of the overall
corrective action. Inthe distal area, natural and sustainable methods that are consistent
with the low concentrations are being eval uated.
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40 STATUSOF A/M-AREA DNAPL ACTIVITIES

As part of the A/IM-Area groundwater corrective action, SRS has actively identified
facilities that may have contributed DNAPL to the subsurface during their operations,
characterized the most significant potential sources, and initiated DNAPL targeted clean-
up actions based on the data. The technical and management approach to A/M-Area
DNAPL has now been formalized into a flowchart (submitted in the 2000 RCRA permit
application) to clarify how the work is planned and carried out and to facilitate tracking
of progress for each of the identified potential DNAPL sources. The flowchart defines
the types of activities performed for each area and the basis for decision-making as the
project moves through the various stages (screening, characterization, possible DNAPL
specific clean-up, etc.). Theidentified potential sources were classified into three groups
depending on the type of expected release scenario. The groups are storage areas (spills
and leaks), use areas (spills and leaks) and disposal areas (documented as part of
operations and often high volume releases). The suspect and confirmed DNAPL sources
(Figure 4.1) that are currently being addressed by the A/M-Area groundwater corrective
action include (letter designations on the map are the same as those used in Marine and
Bledsoe, 1984):

STORAGE AREAS
321-M Solvent Storage Tank (shown as“C” on map)
Rail Storage East of Building 313-M (shown as“A”)
Drum Loading South of Building 313-M (shown as“E”")
713-A, Central Storage Facility

USE AREAS
Buildings 313-M (Slug Manufacturing Facility), 320-M (Target Manufacturing
Facility) and 321-M (Fuel Manufacturing Facility)
Building 305-A
Building 773-A (SRTC)
Upper 700 Area
Lower 700 Area

SOLVENT DISPOSAL AREAS
M-Area Settling Basin Process Sewer (to M-Area Settling Basin) (shown as“F")
M-Area Settling Basin (shown as“D”)
M-Area Process Sewer (to A-014 outfall)
A-014 OQuitfall
Swampy Area on which Building 321-M now sits (shown as“B”)

As the conceptual model implies, detecting the DNAPL zones in the subsurfaceis
challenging. Improved characterization tools have been and continue to be used to allow
for quicker, cheaper, more accurate characterization of the subsurface. DNAPL
characterization activities began in 1992 with the ultimate goal to enable more precise
targeting of DNAPL remediation efforts (Looney et al., 1992). The A/IM-Area DNAPL
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flowchart is based on the results of the targeted characterization (see Cohen et a, 1993)
and clean-up activitiesto date. Past characterization results have been documented in a
series of reports and results for FY 00 are summarized below. Thisisfollowed by an
overview of the DNAPL results from all years, a description of the logic and details of
the generic A/IM-Area DNAPL flowchart and specific annotated flowcharts summarizing
the status for each of the potential DNAPL source areas/groups.
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50 CHARACTERIZATION ACTIVITIESAND DATA
51 Historical Information through FY 96

Historical A/IM-Areadatarelated to DNAPL isreported and interpreted in several
technical reports and in the RCRA permit and related documents. The primary topical
references from this period are Assessing DNAPL Contamination, A/M-Area, Savannah
River Ste: Phase| Results (Looney et al., 1992) and Estimating the Thickness of
DNAPL within the A/M-Area of the Savannah River Ste (Jackson et al., 1996). These
reports discuss and present available information and the DNAPL implications and
interpretation. In the 1992 report, Looney et al., reviewed process use and evaluated
previous monitoring well data and soil core data with regard to potential DNAPL target
areas. Theinvestigators also performed a variety of screening activities, including,
geophysical and caliper logsin existing wells, detailed analysis of collected DNAPL
phases, a structure contour evaluation of the green clay, and additional activities.
Important data generated for the report included a cone penetrometer study of lithology in
the vicinity of the M-Area Settling Basin. The report also relied on sediment
concentrations and vertical cross sections previously generated by Gordon et al. (1982),
Marine and Bledsoe (1984), Pickett (1985) and the RCRA Part B permit. The 1996
report significantly extended this evaluation using a detailed time trend analysis for each
monitoring well in the vicinity of potential DNAPL sources, additiona interpretation
related to the structure of critical clay layersin the vicinity of these sources, and a
mathematical analysis of potential migration pathways. The two reports clarified the
nature and distribution of DNAPL near the M-Area Settling Basin (the largest A/IM-Area
source) and provided indications of DNAPL behavior near the A-014 Outfall and other
suspect areas. Based on the information, three pilot scale DNAPL targeted treatments
were deployed. These included six phase heating and radiofrequency heating along the
former process sewer line near the settling basin, and in situ oxidation using Fenton’s
reagent in a DNAPL accumulation zone west of the M-Area Settling Basin. As discussed
below, the pre-test and post-test data from these activities provide additional information
related to DNAPL behavior and distribution.

5.2 FY97 through FY99

Specific follow-on characterization activities were conducted in FY 97 through FY 99 to
refine our knowledge of the extent of the VOC plume and the spatial distribution of
DNAPL within the plume. The following activities were conducted and the documentsin
which the results were reported are listed below.

Characterization of the Vadose Zone at the A-014 Outfall using CPT based technologies
as reported in “ Characterization Activities to Determine the Extent of DNAPL in the
Vadose Zone at the A-014 Outfall of A/IM-Area (U), WSRC-RP-99-00569.

Characterization of apotential DNAPL transport pathway before and after a
demonstration of a DNAPL remediation technology using rotosonic drilling as reported
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in “Final Report for Demonstration of In Situ Oxidation of DNAPL Using Geo-Cleanse
Technology (U)”, WSRC-TR-97-00283.

Characterization below the water table at known DNAPL source areas using rotosonic
drilling to complete 13 soil borings with soil plug samples as reported in “A/M-Area
DNAPL Characterization Report for Cores Collected in FY 97 and 1Q98 and 2Q98 (U)”,
WSRC-TR-98-00296.

Characterization adjacent to and below the M-Area Settling Basin using rotosonic
vertical and angle drilling to determine the spatial distribution of DNAPL adjacent to and
below the basin asreport in “A/M-Area DNAPL Characterization Report for Cores
Collected in 2Q99”, WSRC-TR-99-00468.

53 FYOO

Characterization activitiesin FY 00 included depth discrete soil sampling of borings
drilled using the rotosonic method, soil gas samples and lithology data gathered using
cone penetrometer techniques. The depth discrete soil samples were collected adjacent
and below the M-Area Settling Basin and adjacent to the A-014 outfall. The sampling
locations are shown on Figure 5.1 and the results are summarized in Table 5.1. Depth
discrete soil samples were also collected in FY 00 to support the Lynntech demonstration
and the Dynamic Underground Stripping (DUS) deployment. The results of those
sampling events are reported in separate documents authored by Vangelas (2000b and
20004, respectively).

Depth discrete soil borings were collected at 5 locations using the rotosonic drilling
method during the months of March and April 2000. The core descriptions/geophysical
logs and daily activity logs for these borings are included in Appendices A and B. The
drilling activities occurred at the M-Area Settling Basin and the A-014 Outfall. At the
M-Area Settling Basin one vertical boring was drilled adjacent to the western corner of
the basin and one angle boring was drilled from the western corner of the basin towards
the center of the basin. At the A-014 outfall two angle borings were drilled running
parallel to the outfall stream. A third boring was drilled vertically above the location
where PCE concentrations identified in one angle boring indicated the presence of
DNAPL. All borings were sampled from surface to the top of the Green Clay.

The sampling to support the Lynntech demonstration Vangelas et al. (2000b).involved
collecting soil samples using a Geo-Probe after the Lynntech soil ozone treatment
demonstration was completed. The purpose was to determine the amount of PCE and
TCE remaining in the soil to alow the Lynntech personnel to evaluate the effectiveness
of the ozone in the destruction of DNAPL. This demonstration was conducted adjacent
to the 321-M Solvent Storage Tank concrete pad. The sampling was conducted in March
2000. Three post-test soil borings were collected in the treatment cell, a 15 foot radial
area. Sediment samples were collected from 340 ft mgl to 330 ft mdl (30 ft to 40 ft bgs).
Of the 57 samples collected none contained TCE at DNAPL levels (> 200 ng/g) while 2
samples (3.5 %) contained PCE at DNAPL levels (> 50 ng/g).
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The sampling to support the DUS deployment Vangelas et al. (2000a).involved collecting
soil samples at 4 locations from mud rotary drilled soil borings. The purpose of this
sampling was to provide additional datato the primary vendor on the pre-deployment soil
conditions. Soil plug samples were collected from surface to the top of the Green Clay at
approximately 20 foot intervals. Of the 98 samples collected none contained TCE at
DNAPL levels (> 200 ng /g) while 2 samples (2%) contained PCE at DNAPL levels (>50
ng/g). The samples containing the PCE at DNAPL levels were located at €l evations of
350 ft mdl (20 ft bgs) and 349 ft mdl (21 ft bgs).



Page 11 Of 60

WSRC-RP-2001-00171

009101 — 0048Y ooogy casgy 00+8Y ooseY 00Z0S 00105 00008 0066+Y o0gey

00910}
00L1LOL |-

00L 101
008101

008 L0
006101

006101
000201 -

00020 |
00Lz0l -

00120t
00zzol

002201
00%Z01 -

oogZal

uIsng Dody— N\

00vZ0lL

014

Figure 5.1 Map Showing Core Locations for the M Area Settling Basin and the A
Outfall in FY 2000 (Other FY 2000 activities are documented in Vangelas et al., 2000a

and 2000b)



WSRC-RP-2001-00171
Page 12 Of 60

Table5.1. Identification of Elevations at which DNAPL and suspect DNAPL
concentrations were reported for borings from the FYOO DNAPL investigations at the
M-Area Basin

Elevation MRS29 MRS30

343-307 nd nd

307-305 nd

305-229 (231 H.0table) | Nd nd

228

227

226-225

224

223

222

221-220

219-216

215

214-213

212

211-210

209-208

207

206

205

204

203

8|8

202-201

200 SD

199-197

196 SD

195

194 Total Depth

193

192

191

190

D — DNAPL concentrations (45ng/g PCE or greater), SD — suspect DNAPL concentrations (between %2 the DNAPL
concentration and the DNAPL concentration, 22.5 ngy/g < x < 45 ng/g). nd — below detection limit of 0.001ng/g. Clear
blocks indicate concentrations between suspect DNAPL and below detection. Shaded blocks indicate no samples
collected at those elevations. H,O table elevations based on information from GIM S database.
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Table 5.2. Identification of Elevations at which DNAPL and suspect DNAPL
concentrations were reported for borings from the FYOO DNAPL investigations at A-014
Outfall

Elevation MRS32 MRS33 MRS34

353

352 - 348

347

346 —345

344

343 -341

340

Land Surface

339 nd

338

337

336

335

334

333

332

331

330

329

328

327

326

325

324

323

322

321

320

319

318

317

316

315

314

313

312

311

310

309

308

307

306

305
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Elevation

MRS32

304 — 303

302

301

300

299

298 —296

295

294

293 -291

290

289

288

287

286

285

284

283

282

281

280—278

277

276

275

274

273

272

271

270

269

268

267

266

265

264 — 263

262

261

260

259

258

257

256

255

254

253

252

MRS33

MRS34
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Elevation MRS34

251

250

249

248

247

246

245

244

243

242

241

240

239

238

237

236

235

234

233

232 (H,0 table)

231

230

229

228

227 - 226

225

224

223

222 -221

220

219

218

217

216

215

214

213

212

211

210

209

208

207

Total Depth

206

205
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Elevation

MRS32

MRS33 MRS34

204

203

202

201 - 200

199

198

197 - 196

Total Depth

195

D — DNAPL concentrations (45ng/g PCE or greater), SD — suspect DNAPL concentrations (between %2 the DNAPL
concentration and the DNAPL concentration, 22.5 nog/g < x < 45 ng/g). nd — below detection limit of 0.001ng/g. Clear
blocks indicate concentrations between suspect DNAPL and below detection. Shaded blocks indicate no samples
collected at those elevations. H,O table el evations based on information from GIM S database.
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6.0 PRESENTATION OF CUMULATIVE A/M-AREA DNAPL DATA

The available data for the various DNAPL related studies has been assembled onto a map
with symbols and colors that denote the different sample types and DNAPL relevant
concentration ranges, respectively. Thismap is provided in Figure 6.1.
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{see 11" x 17" insert sheet}

Figure 6.1 Summary of Cumulative DNAPL related Characterization Data from the
A/M-Area, Savannah River Site
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7.0 DNAPL STRATEGY - A/IM-AREA CORRECTIVE ACTION
7.1 Overall A/IM-Area DNAPL Characterization and Remediation Flowchart

In 1991, the presence of DNAPL in A/M-Areawas confirmed by visua examination of liquid
samplesthat were recovered with abottom-filling bailer from monitoring wellsMSB 3D and
MSB 22. Anactive program to addressDNAPL wasinitiated. The program hasidentified the
strengths and weaknesses of various DNAPL technologies and DNAPL management
approaches. The data collected since 1991 document that resdual DNAPL in soil and
groundwater isthe most significant barrier to successful completing cleanup of largeindustria
steslikethe A/IM-Area. DNAPL acts asareservoir, generating contaminant levels above
remediation concentration goas for an extensive time period, thus prolonging clean up. During
this period, SRS developed and tested a variety of DNAPL characterization and remediation
methods. We have refined our DNAPL strategy during this period based on the results of the
various tests and through advancesin technology documented in the literature and in regulatory
guidance. The current SRS DNAPL srategy is documented in the form of aflow chart (Figure
7.1) that defines our approach to DNAPL management. Importantly, the DNAPL strategy is
integrated into the RCRA groundwater corrective action and is being developed within the
context of an overal plan for clean up of thisarea. Thisalows usto select characterization and
clean-up methods that are gppropriate to the character and distribution of contaminantsin the
various portions of the overall A/M-Areacontaminant plume. Technologiestargeting DNAPL
are gpplied to source areas. Less aggressive methods are proposed for primary dissolved plume
(e.g., pump and treet, air sparging, and bioremediation), and sustainable-long term processes
for the dilute-distal fringe (e.g., phytoremediation and other types of natura attenuation).

The DNAPL drategy that has evolved addresses source zoneg(s). The strategy emphasizes
detailed depth-discrete ddlineation of subsurface DNAPL to optimize remediation. Thisis
particularly critical for DNAPL treatment systems such as enhanced mobilization (e.g., using
steam, cosolvents or surfactants) and in Situ destruction methods (e.g., permanganate or
Fenton’ s reagent) because the treatment costs are a strong function of target trestment volume
(i.e., unit cogts are $volume). A sequence of complementary low cost characterization
methods (“toolbox™) is used for the characterization activities. The resulting approach, similar
to exploration geochemistry, maximizesinformation to refine the conceptual mode of target
DNAPL at aminimum cost. A second key feature of the strategy isthat DNAPL treatment
methods are categorized based on cogt, logistics and aggressiveness. SRS developed criteria,
principally based on DNAPL mass and the treatment zone volume, to assist in selecting the
best technology for each discrete area of DNAPL accumulation. Large quantities of DNAPL
are addressed with the most aggressive (i.e., expensive) methods, smaller quantitiesare
addressed with less expensive methods. We also identified rapid response options for areas
where DNAPL related modifications to existing operations/infrastructure are feasible. A fina
key feature of the strategy was development of criteriafor identifying that a potential DNAPL
area does not have sufficient contamination to justify a DNAPL specific remediation —this
does not mean we are proposing no action for these sites. Such areaswill ill have high (but
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not DNAPL) concentration levels. They are near the center of A/M-Areaand will continue to
be cleaned up by the groundwater and vadose zone systems until permitted levels are achieved.

The DNAPL drategy flowchart (Figure 7.1) can be divided into severa inter-related modules:

Characterization (Figure 7.2) — Thismodule coverstheinitia identification of potentia (or
suspect) DNAPL sources based on process data, monitoring dataand “ rules of thumb”.
The characterization modules aso includes follow up activities for each suspect areato
“confirm” the presence of DNAPL and to support remediation by delineating the quantity
and location of resdua DNAPL. Many of the technologies are selected as described in
Cohen et a (1993). DNAPL behaviors (and ultimately the optima remediation strategies)
are different in the vadose zone versus the saturated zone. These differences are accounted
for in the selection from the avail able technologies in the flow chart aseach Siteis
addressed. Within characterization, complementary gpproaches are used. For example,
“screening” level headspace analysis provides vertically dense datain acost effective
manner. Thisinformation hel ps determine the most appropriate placement for monitor
well screens or follow up DNAPL testing.

Rapid Response (Figure 7.3) — This modul e provides a mechanism to implement aDNAPL
targeted clean-up action by reconfiguring or modifying existing infrastructure. The
availability of arapid response option will dlow SRS and the South Carolina Department
of Health and Environmental Control (SCDHEC) to maintain and improve the
performance of the on-going corrective action. Rapid responseisfor caseswhere the
response is dready described in the RCRA permit and for activitiesthat do not involve new
or substantia permit issues (e.g., no new types of underground injections, etc.). Notethat
the sdlection and operation of arapid responseistypicaly donein pardld to continued
characterization and possible implementation of amore robust treatment later. A good
example of thisisthe operation of SVE at the 321-M Solvent Storage Tank followed |ater
by Dynamic Underground Stripping (steam enhancement to SVE).

Technology (Figure 7.4) — This module outlines the process for identifying appropriate
DNAPL remediation activities and devel oping plans and schedules. Importantly, we have
identified two categories of remediation targeting “large’ volume source areas and “low”
volume DNAPL sources. Thisstructure clearly captures the important concept that the
type of technology that can be implemented for large sources (e.g., steam) is not practica
for smdl areas of DNAPL accumulation. A group of technologies appropriate to such sites
has been identified based on our data.

Regulatory (Figure 7.5) — This module identifies the proposed stepsin implementing
DNAPL targeted clean up activities.

Theflowchart consists of boxes and diamonds. Each of the boxes describes an activity or
action, and each of the diamonds represents adecison. Within each activity, severa

technol ogies/approaches are used to obtain the information for the next decison. More detail
on the approaches and technologies in each box are provided in Table 7.1 and the logic/basis of
the various decisions represented by each diamond are discussed in Table 7.2. Characterization
technologies, for example, are listed with brief descriptions of their capabilitiesand
applicability and references that document their performance in implementation as we propose.
This generic flowchart, implemented for each potentidl DNAPL area, will improve our ability
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to document our progress, scope, schedule and plans. We can set goalsto be at specific
decision points and discuss the satus for each source areain a standard and structured fashion.
The DNAPL drategy identifies where technology limitations currently exist and providesa
framework that alows demonstration of new technologies. The structure of the flowchart
provides aframework for and smplifiesinclusion of new characterization and remediation
methods as they prove vauablein the future.
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A/M Area DNAPL Program Flowchart
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Figure7.1. Overall AIM-Area DNAPL Strategy
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Figure7.2. Characterization Module of the A/IM-Area DNAPL Strategy
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TABLE 7.1. Detail of the Activitiesand Techniques Used to Support
the A/IM-Area DNAPL Program

| dentify Possible / Suspect DNAPL Areas (I dentification based on at least

one of the following)

Historical Information
and Process Records
(see Looney et al., 1992;
Jackson et al., 1996;
Jarosch et al., 1997;
Marine and Bledsoe,
1984, and others)

- Recorded discharge of DNAPL solvents to the environment.
- Recorded |eakage of DNAPL solvents to the environment

- Documented DNAPL solvent storage areaor DNAPL
solvent usage facility

- Other potential DNAPL release areas that can be inferred
from process records or interviews.

DNAPL indicatorsin
Groundwater
Monitoring Database
(see Looney et al., 1992;
Jackson et al., 1996)

- Groundwater concentrations > 1% or 10% of solubility from
traditional monitoring wells (wellswith 5’ screen interval or
longer). Two different screening levels are used to help
prioritize follow up confirmation activities.

- Monitoring well concentrations that exhibit high variability
between sampling intervals or that change rapidly in
concentration

Miscellaneous indicators
(see Looney et al., 1992;
Cohen et al, 1993, and
others)

- Caliper logs in existing monitoring wells (deformation of
PV C casing may indicate the influence of DNAPL)

- Unexpected intervals of high readingsin natural gamma
geophysical logs (due to partitioning of radon into NAPL
from both water and air phases)

- Unexpected intervalsif low or high readingsin electrical
geophysical logs (due to presence of either low conductivity
NAPL or high conductivity co-disposed agueous wastes)

DNAPL Confirmation A

ctivities

Direct DNAPL
Observation

(see Cohen et al, 1993;
Rossabi et al., 2000;
Looney et a., 1992; and
others)

- Identification of DNAPL in the sumps of groundwater
monitoring wells using clear bottom filling bailer or similar
method (useful for wellsinstalled with intake screens and
sumps near potential DNAPL controlling aquitards)

- Drainage of separate NAPL phase from collected core.

- In situ visualization of DNAPL using remote video system
such asthe GeoVis.

- If DNAPL is collected, it's composition is analyzed for
DNAPL constituents and co-contaminants (inorganics and
trace organics such as polychlorinated biphenyls) to assist in

technology decisions
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TABLE 7.1. Detail of the Activitiesand Techniques Used to Support
the A/IM-Area DNAPL Program (continued)

Indirect DNAPL
Detection

(see Rossahi et al., 2000;
Cohen et al, 1993; and
others)

Ribbon NAPL sampler (hydrophobic fabric that wicks NAPL
from the formation and indicates location with oil soluble dye
marking)

DNAPL spectra on Raman spectrometer (normally deployed
using fiber optics in a cone penetrometer (CPT) tip)

NAPL and/or codisposed hydrocarbon spectra on laser
induced fluorescence spectrometer (normally deployed using
fiber opticsin a CPT tip)

Solubilization of oil soluble dyein collected liquid sample

Depth discrete sampling
(see Cohen et al, 1993;
Looney et a., 1992;
Rossabi et al., 2000, and
others)

- Collect and analyze depth discrete (point) water samples
using CPT or during standard drilling. In A/IM-Area, samples
are collected using several commercially available samplers
(e.g., hydropunch, conesipper, BAT sampler, and others) and
analyzed by standard methods.

- Collect and analyze depth discrete (point) soil samples using
CPT or during standard drilling. In A/M-Area, samples are
collected using available split spoon or wireline core devices,
immediately sealed and preserved in the field, and analyzed
by standard methods.

- Collect and analyze depth discrete (point) soil gas samples
using CPT or during standard drilling. In A/M-Area, samples
are collected using a cone sipper or similar gas permeable
access device and by photoacoustic infrared spectrometry
confirmed by gas chromatography.

- Obtain depth discrete water/soil gas concentrations using
investigational methods such as membrane interface probe
(concentration in gas or water isrelated to diffusion through
membrane and concentration inside probe system),
colorometric or optical concentration sensor (e.g., Sensor
based on fujiwara reaction where TCE causes color change in
pyridine based reagent), and others.

Geophysica and
geotechnical
confirmation activities
(see Looney et a., 1992,
and others)

- Define lithological and geological (structural) controls on
DNAPL movement to optimize sampling strategy using CPT
logs, ground penetrating radar (GPR), shallow seismic
reflection profiles, etc. (routine activity)

- Direct geophysical detection of DNAPL using amplitude and
frequency variations and offsets in GPR and shallow seismic
reflection profiling (investigational).

In-situ Solubilization
Tests (see Jackson and
Pickens., 1994; Jerome
et al., 1996, and others)

- Inject and extract solution of cosolvent or surfactants and
look for significantly elevated concentration in extracted fluid
from dissolution of DNAPL. Thistechnique has had limited
success but may be useful in carefully selected scenarios.
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TABLE 7.1. Detail of the Activitiesand Techniques Used to Support
the A/IM-Area DNAPL Program (continued)

Define DNAPL Quantity and Geometry

Depth discrete sampling
(see Cohen et al, 1993;
Looney et a., 1992;
Rossabi et a., 2000, and

Utilize depth discrete methods described above and
supplement confirmation data to improve understanding of the
type, quantity, distribution and extent of residual DNAPL in
DNAPL contaminated area.

others)

Geological and Generate 2D (cross section and plan view) and 3D (e.g.,
Geodstatistical Data Earthvision) descriptions of DNAPL source zone
Interpretation concentrations and mass.

(see Marine and
Bledsoe, 1984; Looney
et al., 1992; Jackson et
al., 1996; Parker et al.,
1999, and others

Partitioning Tracer Tests
-PITT

(see Mariner et dl.,

1999)

Test injects multiple tracersin awell and extracts in a second
well. Estimates the presence and quantity of DNAPL between
the wells by examining the difference in behavior of the
various tracers. Thisisarelatively expensive, but potentially
useful, technique that has not been used to date in A/M-Area.
PITT may have most utility in pre-test and post-test
characterization of an active DNAPL cleanup.

Initiate Rapid Response

and Monitor

Optimize existing
treatment systemsto
address residual DNAPL

Operate or modify existing remediation system, such asa
vadose zone treatment SV E unit, to target or better address
residual DNAPL. Thisaction is contingent on appropriate
regulatory concurrence, either through an existing permit or
other authorization.

Perform Limited Pilot
Testing of Innovative
Treatment System.

Install and operate limited pilot test on well-defined DNAPL
target. These actions are contingent on appropriate regulatory
concurrence, either through an existing permit or other
authorization. These tests are intended to facilitate
understanding of performance and design and to treat an
isolated or well-defined portion of the DNAPL associated
with one of the A/M-Area source zones. Examples of pilot
tests to date include In Situ Oxidation Using Fenton’s
Reagent, Six-Phase Heating, and Radio Frequency Heating.
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TABLE 7.1. Detail of the Activitiesand Techniques Used to Support
the A/IM-Area DNAPL Program (continued)

Select Remedy Based on DNAPL / Site Conditions

This step considers the quantity and nature of the DNAPL target (concentrated pool
versus diffuse ganglia) and the target geometry (thin laterally extensive layer versus
vertically extensive laterally defined source. An example of the latter caseis the 321-M
Solvent Storage Tank where steam flushing of the vadose zone and shallow groundwater
was selected. Existing clean up methods to be considered are classified into three groups
to facilitate consideration:

- Enhanced Removal (examplesinclude Dua Media Extraction, Surfactant Flushing,
Cosolvent Flushing, Six Phase Heating, and Steam Flushing).

- In Situ Destruction: In Situ Bioremediation (normally anaerobic for PCE containing
DNAPL), In Situ Oxidation (Fenton’s), and In Situ Oxidation (Permanganate).

- Source Zone Isolation Methods: Capping may be useful as atemporary action that
provides some benefit prior to identification and implementation of DNAPL specific
remediation. In general, however, thisis not normally recommended as a sole response
since isolation is difficult and has not been successfully performed even under well-
controlled experimental conditions.

Classifying the technologies by their primary mode of action encourages consideration of
alarge number of options and provides a structure to rapidly compare and contrast the
optionsin arapidly developing and competitive commercial market. The various
commercial exemplars are constantly being evaluated and improved.

Develop Deployment Plan

This step consists of defining and describing the planned action, including: design basis,
proposed operationa protocol, monitoring plan, contingencies, potential technical
problems/issues and actions taken to monitor or mitigate them, and regulatory plan.

Propose Response Action to DHEC

Propose the response action to DHEC. If action is deemed appropriate, develop an
appropriate strategy to permit and implement the activity. This might entail aRCRA
permit modification, a Temporary Authorization, or another appropriate type of
regulatory approval. For DNAPL clean-up methods, other types of regulatory approval
(notably underground injection control permits are often needed to approve addition of
the reagents necessary to enhance removal of or destroy DNAPL)

I nitiate Response and M onitor

Perform clean-up action (operate and monitor) and report to the regulators as agreed in
the regulatory approval process.
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TABLE 7.2. Detail of the Decisionsand L ogic within the A/M-Area
DNAPL Flowchart

Confirm Presence of DNAPL

Y es = collection and/or observation of separate phase liquid, or concentrations in water
sample >= solubility, or concentration in soil gas sample >= vapor pressure, or
concentration in bulk soil sample >= calculated DNAPL level (based on porosity,
expected water content, etc.), or staining on ribbon NAPL sampler, or solubilization of
oil soluble dyein liquid sample, or Raman (or similar) spectrometer confirmation of
DNAPL, or direct in-situ visualization of DNAPL (using video visualization system such
as GeoVis), or DNAPL solubilization during cosolvent/surfactant injection-extraction
testing, or observation of other NAPL specific diagnostic phenomena (e.g., differential
tracer partitioning).

No = very low concentrations (e.g., less than 1 ppmv soil gas concentrations for TCE and
PCE) in depth discrete samples or negative findings from at least two methods listed
above. Methods to be selected to provide maximum DNAPL sensitivity under site
specific conditions.

Rapid Response Possible

Y es = Existing permitted remedy isin place that can be modified to provide improved
DNAPL targeted performance (e.g., SVE system), or innovative/pilot scale DNAPL
treatment possible that iswithin scope of RCRA permit or that can be implemented in a
straightforward manner using an expedited Temporary Authorization (TA).

No = No existing or rapidly implementable treatment available for identified DNAPL

Large Volume Remedy Viable

Yes=1) Target DNAPL zoneis sufficiently defined to allow safe-robust design and
engineering of treatment (i.e., to avoid inadvertent spread of contamination or other
adverse collateral environmental damage), and 2) target zone contains, or is believed to
contain, sufficient DNAPL to justify aggressive treatment action. See Jerome (et al.,
1997) who documents that several hundred pounds of target DNAPL are needed to justify
large volume remedies under A/M-Area conditions. Aggressive treatments use large
amounts of energy and/or strong chemical reagents that should be used only if sufficient
source material is present.

No = Poorly defined target zone and/or insufficient DNAPL mass (< 100’ s of pounds) to
justify aggressive remediation technology.

Low Volume Remedy Viable

Yes=1) Target DNAPL zone contains lower quantities than listed above, and 2) DNAPL
is accessible and amenable to available less aggressive (lower energy, less corrosive
chemistry, etc.) methods such as periodic pumping or bailing of accumulated separate
phase material.

No =*“Small” quantities of diffuse or inaccessible DNAPL that are not amenableto
available recovery/removal options.
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TABLE 7.2. Detail of the Decisionsand L ogic within the A/M-Area
DNAPL Flowchart (continued)

Response Action in Permit

Y es = Proposed Response Action islisted in RCRA Part B Permit or approved
modification or existing RCRA Temporary Authorization. Note that additional permit
approvals are often required for DNAPL treatment (notably underground injection
control permits or air permits) that must be obtained prior to initiating activities.

No = self explanatory

Response Action Approved

Yes = Approval of proposed activity as a modification to the RCRA Permit, a Temporary
Authorization, or by any other valid direction from SCDHEC.

No = self explanatory




WSRC-RP-2001-00171
Page 33 Of 60

7.2 DNAPL Strategiesfor Individual Source Terms

The three largest DNAPL sourcesin the A/IM-Area are the A-014 Ouitfal, the M-Area
Settling Basin and the 321-M Solvent Storage Tank. A former confirmed source that is
approaching clean-up levels is the process sewer leading to the M-Area Settling Basin.
Additional potential sources are the process facilities, buildings 313-M, 320-M, 321-M
and 305-A, their associated storage facilities, the M-Area process sewer leading to the A-
014 outfal, releases in SRTC, maintenance areas and related A/M-Areafacilities. All of
these areas can be classified into one of three categories. Storage Areas, Use Areas and
Disposa Areas. One of the three primary sourcesisincluded in Storage Areas. Thisis
the 321-M Solvent Storage Tank, where solvent was received from railroad cars and
stored until needed by the processing facilities within M-Area and other locations on
SRS. Other storage areas include the rail storage east of building 313-M, the drum
loading area south of 313-M, and building 713-A. The Use Areas consist of the maority
of the potential sources. These are buildings 305-A, 313-M, 320-M and 321-M,
maintenance areas, potential release sitesin SRTC and the 700 Area. The Disposal Areas
contain two of the three primary sources, the M-Area Settling Basin and the A-014
Outfall, as well as the M-Area process sewer, the M-Area Settling Basin process sewer
and the swampy area where building 321-M now stands. In the sections below we
summarize key information and work through the flowchart for each of these facilities.

7.21 STORAGE AREAS

The storage areas consist of 321-M Solvent Storage Tank, rail storage east of building
313-M, drum loading south of 313-M, and building 713-A which was the Central Stores
Facility.

7211 321-M Solvent Sorage Tank

Thisisaknown source of DNAPL. Identification activitiesinvolved researching SRS
records to determine use, duration and records of spills. The solvent storage tank is
located west of the 321-M facility and began operation in 1957. This facility consisted of
a 17,000 gallon storage tank with associated piping and equipment necessary to off-load
solvent from rail-cars to the storage tank and to distribute solvent to the other process
facilitiesin the M-Area and across the SRS. Thisfacility served as the primary point for
the storage and distribution of solvent in the M-Area except for the period between 1962
and 1970, during which PCE was introduced into the 313-M process and would have
required local storage. According to Marine and Bledsoe (1984), numerous
undocumented spills and leaks occurred in the vicinity of the solvent storage tank from
off-loading the railroad cars. At the 321-M Solvent Storage Tank one spill of
significance is reported to have occurred in October 1975. A cracked ceramic seal on a
transfer pump resulted in an estimated 1,200 gallons of PCE being released to the
environment. Theincident report states that there was no evidence of PCE puddling on
the ground.

Thisinformation provided sufficient evidence to conduct DNAPL confirmation activities.
Theinitial characterization data are available from chemical analysis of soil plugs
collected and analyzed in 1984 during the installation of monitoring well clusters M SB-
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23, -26, -27 and —28 (Marine and Bledsoe, 1984). Total solvent concentrationsin soil
samples collected at M SB-23 were elevated, with concentrations exceeding 6,000 ppb at
an elevation of 300.4 ft mgl (70 ft bgs) and reaching 28,000 ppb at an elevation of 260.4
ft mgl (110 ft bgs) immediately above the water table. Additional characterization of this
areawas performed by CH2M Hill (CH2M Hill, 1990). A total of 28 shallow soil gas
samples were taken around the tanks and railroad tracks. TCE was detected in
approximately 67% of the samples, with concentrations ranging from 0.11 to 4,200 parts
per billion in vapor (ppbv). PCE was detected in all of the samples, with concentrations
ranging from 0.12 to 570,000 ppbv. TCA was detected in all but one of the samples, with
concentrations ranging from 0.90 to 3,000 ppbv. Four soil borings (SRM-101-B through
SRM-104-B) were drilled in the immediate vicinity of the solvent storage area.
Significant concentrations of TCE and PCE were detected in soil samples collected from
numerous intervals within each of the four borings. The overall highest concentrations of
solvents were detected in soil samples collected from 356.7 ft mgl to 335.7 ft msl (14 to
35 ft bgs) at boring SRM-101-B. PCE was detected in thisinterval at concentrations as
high as 3,000 parts per million (ppm). Significant concentrations ranged in elevation
from 365 ft mgl (5 ft bgs) to the top of the water table (approximately 235 ft msl [135 ft
bgs]) at each boring. Asaresult of this data an active soil vapor extraction (SVE) system
was installed and began operation in 1995. The SVE system represents arapid response
for DNAPL in the vadose zone and has removed 28,238 pounds of solvent during its
operation.

Characterization investigations from 1992 through 1997 were conducted to evaluate the
lateral extent of (primary emphasis) and change in vertical contaminant distribution
(secondary emphasis) (Jarosch et al, 1998). The results of the soil gas and soil plug
samples indicated very high soil concentrations (>1000 ppmw) at shallow depths (< 50 ft
bgs) and consisting primarily of PCE. This shallow contamination is confined to the
immediate vicinity of the tanks on the eastern and southern sides of the pad. The shallow
concentrations showed very little change since the CH2M Hill report of 1990.
Concentrations less than 10 ppmw were observed down to the water table where TCE
predominates. Coring in 1999 indicated that DNAPL concentrations are still present in
pockets within the shallow vadose zone. The zone selected for a source zone remediation
was determined to be 100 feet by 100 feet by 160 feet deep. This area encompasses the
area of the solvent storage tank and associated pad and transfer facilities located to the
south east of the pad. The depth includes the vadose zone and the water table down to
the Green Clay, considered the first confining zone in that immediate area. The action
chosen for thislocation is steam flushing combined with hydrous pyrolysis, also known
as Dynamic Underground Stripping. This DNAPL treatment will supplement the
ongoing SVE and groundwater pump and treat system. The DUS treatment plan has been
submitted to SCDHEC and approval has been granted. Deployment of this technology
began in April 2000. The active steaming is scheduled to be complete in May 2001.

The activities described above represent arelatively complete implementation of the
A/M-Area DNAPL Strategy as shown in Figure 7.6. The flowchart depicts the SVE
implementation as arapid response and the subsequent additional characterization and
implementation of DUS.
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Sour ce Specific DNAPL Flowchart -
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7.2.1.2 Rail Storage East of Building 313-M

Historical information indicates the TCE was shipped to the 313-M facility in rail tank
cars. Thesetank cars were used for a storage facility while located on the railroad siding,
which islocated east of the building. The TCE was pumped from the tank carsinto the
pipelineto 313-M. Spills are likely to have occurred during tank car unloading
operations, but none are documented (Marine and Bledsoe, 1984). Due to the uncertainty
of the presence or absence of DNAPL, the next step is to perform DNAPL confirmation
activities at thislocation. This activity can be conducted in conjunction with the DNAPL
confirmation sampling of Building 313-M. A site specific version of the A/M-Area
DNAPL Strategy for this suspect DNAPL Area (and the similar storage areas discussed
herein) isshown in Figure 7.7.

7.2.1.3 Drum Loading South of Building 313-M

As M-Areawas the primary user of chlorinated solvents at SRS, many of the shipments
cameto thisarea. To accommodate shipping of these solventsto other use areas at SRS,
adrum loading facility was established at the south end of building of 313-M. Aswith
the rail storage area described above, there is no documented evidence of spills (Marine
and Bledsoe, 1984). Due to the uncertainty of the presence or absence of DNAPL, the
next step isto perform DNAPL confirmation activities at thislocation. This activity can
be conducted in conjunction with the DNAPL confirmation sampling of Building 313-M.
A site specific version of the A/M-Area DNAPL Strategy for this suspect DNAPL Area
(and the similar storage areas discussed herein) is shown in Figure 7.7,

7.2.1.4 Central Storage Facility, 713-A

Thisfacility dispensed small quantities of chlorinated solvents to buildings 773-A and
717-A from the mid-1960’ s through May 1978. The transition from TCE to PCE camein
August 1977. The solvents were stored in 55-gallon drums from which it was pumped
into smaller containers for distribution. This storage facility wasin asmall building at
the north end of building 713-A, where paint was also stored (Marine and Bledsoe,
1984). Thereis no documented evidence of spills at thislocation. Due to the uncertainty
of the presence or absence of DNAPL, the next step is to perform DNAPL confirmation
activities at this location. A site specific version of the A/IM-Area DNAPL Strategy for
this suspect DNAPL Area (and the similar storage areas discussed herein) is shown in
Figure 7.7.
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Sour ce Specific DNAPL Flowchart -
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7.2.2 USE AREAS

The Use Areas comprise the largest number of the potential DNAPL sources, but they
represent arelatively small release quantity (compared to the large disposal areas — the
M-Area Settling Basin and the A-014 Outfall). The Use Areas are buildings 305-A, 313-
M, 320-M and 321-M, 773-A, 717-A, 703-A and 777-10A. These buildings are located
within SRTC, M- Area, Upper 700 and Lower 700 Areas.

7221 313-M (Sug Manufacturing Facility), 320-M (Target Manufacturing
Facility) and 321-M (Fuel Manufacturing Facility)

Degreasing facilities were located in each of these three buildings. An estimated quantity
of 13 millions pounds of chlorinated degreasing solvents were used in these three
buildings between 1952 and 1982. The degreasing solvent use changed from TCE to
PCE to 1,1,1- TCA through this period, with the changeover occurring at different times
in different facilities. The spent solvents were either drained into the process sewers, or
pumped into drums and then distilled for reuse. In the 1970s, still bottoms, degreaser
sludges, and some solvent were collected in drums and stored on concrete pads awaiting
distillation recovery. Based on review of the design drawings for these buildings, the
primary locations of interest are the degreasing rooms and the sumps where solvent may
have accumulated. DNAPL confirmation activities are planned for the end of FY 00 and
through FY 02 for these three facilities.

7.2.2.2 Building 305-M

During 2000, review of historical documentation (Plumlee, et al., 1953) led to the
identification of building 305-M as a potential source of DNAPL. The next step will be
to initiate DNAPL confirmation activities. A site specific version of the A/M-Area
DNAPL Strategy for this suspect DNAPL Area (and the similar use areas discussed
herein) is shown in Figure 7.8.

7.2.2.3 Building 773-A (SRTC)

Building 773-A has been identified as a potential release site for DNAPL. Historical
documentation (Marine and Bledsoe, 1984) indicates building 773-A is a potentia source
of DNAPL. Aswith building 305-A, the next step isto initiate DNAPL confirmation
activities. A site specific version of the A/IM-Area DNAPL Strategy for this suspect
DNAPL Area (and the similar use areas discussed herein) is shown in Figure 7.8.

71224 Lower 700 Area

Historical information led to the identification of building 777-10A as a potential release
sitefor DNAPL. Conversations with former employees who worked in this building
indicate that chlorinated solvents were used to wipe down the walls of some rooms. The
next step isto initiate DNAPL confirmation activities. A site specific version of the A/M-
Area DNAPL Strategy for this suspect DNAPL Area (and the similar use areas discussed
herein) is shown in Figure 7.8.
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7.2.2.5 Upper 700 Area

During 1999, review of historical documentation led to the identification of the former
print shop facilitiesin building 703-A as a potential release site for DNAPL. Shallow
soil gas sampling was completed using the CPT truck in 1999. The results did not
indicate the presence of DNAPL. A site specific version of the A/M-Area DNAPL
Strategy for this suspect DNAPL Areais shown in Figure 7.9.
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7.2.3 SOLVENT DISPOSAL AREAS

The Solvent Disposal Areas were the primary sources of DNAPL to the environment in
A/M-Area. These areas consist of the M-Area Settling Basin, M-Area Settling Basin
process sewer, A-014 outfall, M-Area process sewer (leads to A-014 outfall), and the
swampy area on which building 321-M now sits. Waste effluents from the Use Areas
were discharged to the Disposal Areas process sewers beginning in 1952. The M-Area
settling basin was built and began receiving waste in 1958.

7231 M-Area Settling Basin Process Sewer

M-Area process wastewaters were discharged from buildings 313-M, 320-M and 321-M
to the M-Area Settling Basin from 1958 to 1985 via a 30-inch diameter terra cotta
underground sewer line. It isestimated that 2 million pounds of chlorinated solvents may
have been released to the M-Area Settling Basin through this sewer line. A television
survey made in 1982 of the process sewer line to the M-Area Settling Basin showed
cracksin the terra cotta pipe. In placesfine plant roots penetrated into the sewer (Marine
and Bledsoe, 1984). This pipe was relined with a 12-inch PV C liner in December 1983
(Pickett, 1985). Characterization of the process sewer line was conducted from November
1984 through March 1985 consisting of soil gas and soil samples. The locations with the
highest soil gas numbers were the basis for selecting the sites for collecting the soil
samples. Soil samples were collected to a depth of 8 feet below the bottom of the process
sewer line (approximately 356 ft msl). Three locations were selected with one location at
the manhole closest to the basin. Four soil cores were collected at each location, with two
additional cores collected at one location. These two additional cores were slanted
underneath each side of the sewer line to enable collection of samples directly under the
line. Theresultsindicated levels as high as 765 ug/g (ppmw) PCE directly below the
sewer line at a depth of 3 feet (approximately 361 ft mdl). The dataindicated no
significant lateral spread of the contamination (Pickett, 1985). The early data and later
characterization work (cone penetrometer work conducted in 1992 and the like) suggested
that a significant fraction the original released DNAPL solvents remained trapped in the
vadose zone along the sewer line (Looney, 1992).

Based on the available data, we performed a variety of DNAPL related actions. Several
pilot and research studies, aswell asfull scale soil vapor extraction were implemented in
the high concentration areas — all serving as rapid responses that address residual source
DNAPL in these aress.

A soil vapor extraction pilot test conducted along a portion of the sewer line by TerraVac
and SRS in 1987 confirmed the vadose zone in the vicinity of the sewer was contaminated
with large quantities of residual solvent, verified the viability of SVE, and provided design
data for subsequent full scale implementation. The SVE pilot system was operated for 21
days to provide sufficient data to meet these objectives. Over 1500 pounds of chlorinated
solvent were removed during the test. In 1989 as part of the M-Area Settling Basin
closure, this process sewer was excavated. In 1988, a pair of horizontal wells was
installed — one above the water table and one below the water table. These wellswere
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used as an SVE and sparge well, respectively, provided a system for combined
remediation of the vadose zone and shallow groundwater. Further, these particular wells
represented an early, and key, step in the use of horizontal drilling in environmental
applications. The pilot study of the system, known as the In Situ Air Stripping
Demonstration, was operated between July 27 and December 13, 1990. Thistest removed
approximately 16,000 pounds of chlorinated solvent during the 3 month test (CH2M Hill,
1990).

Based on the data collected during the In Situ Air Stripping Demonstration (measured
increases in microorganisms including TCE degraders) an In Situ Bioremediation pilot test
was initiated. Thistest used natural gas (methane) and other nontoxic nutrients to
stimulate organisms that have the capability to degrade moderate concentrations of

residual solvent. An additional 17,000 pounds of solvent were removed from (or
destroyed in) the subsurface during this 14 month test (Hazen et al., 1994).

We performed two additional pilot tests along this sewer line. The objective of these tests,
both heating technologies, was to speed up the removal of residual solvent trapped in
vadose zone clays. The two heating technol ogies employed were radio frequency (RF)
heating and direct resistive (joule) heating. In the former, low frequency radio waves
interact with the atoms of water and sediment to generate heat (Jarosch et al, 1994), while
in the latter, the block of earth acts as the resistor (heating element) in the process
(Gauglitz, et al).

In 1995, afull-scale RCRA vadose zone SVE treatment was initiated in the area of the
process sewer line. Thiseffort, utilizing the original horizontal wells, three new
horizontal wells, and vertical extraction wells, providing contaminated vapors to two SVE
units has provided significant additional removal of residual DNAPL solvent. The full
scale operation has removed an additional 57,000 pounds of chlorinated solvents.

Thetotal contaminant mass removal from the various pilot scale, research and full scale
rapid response actions along the M Basin Process Sewer line is approximately 91,500
pounds (sum of above numbers). A site specific version of the A/M-Area DNAPL

Strategy for this particular suspect DNAPL Areais shown in Figure 7.10. Work continues
to characterize the nature and extent of residual source along the process sewer. Post-test
characterization reports and vadose zone characterization data suggest that the rapid
response actions have been successful in addressing residual source DNAPL.

Nonetheless, as discussed in Section 8.0, additional characterization work on this source
continues to support orderly close-out of this particular former DNAPL source.
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Sour ce Specific DNAPL Flowchart -
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7.2.3.2 M-Area Settling Basin

M-Area process wastewaters were discharged from buildings 313-M, 320-M and 321-M
to the M-Area Settling Basin from 1958 to 1985 via a 30-inch diameter terra cotta
underground sewer line (discussed above). The receiving facility, the M-Area Settling
Basin, was an eight million gallon capacity, unlined surface impoundment designed to
settle and contain uranium and other dissolved metals discharged from fuels and target
fabrication processes. The M-Area waste stream contained metals (nickel, aluminum,
uranium, lead), acids, caustics, and solvents from the aluminum-forming and
electroplating processes. Under the RCRA Hazardous Waste Listings promulgated in
1980, the waste stream was classified as FO06-€el ectroplating waste (Looney, 1992). Itis
estimated that 2 million pounds of chlorinated solvents may have been released to the M-
Area Settling Basin through this sewer line (Marine and Bledsoe, 1984).

Initial characterization activitiesinvolved construction of exploratory wells. RCRA type
wells were installed from November 1979 through February 1981 around severa of the
facilities associated with the M-Area groundwater plume as part of the interim status
requirements under the RCRA Part A Permit. Clusters MSB-1 through M SB-4 were
installed around the M-Area Settling Basin. On June 28, 1981 analytical results from
initial well sampling confirmed the presence of degreaser solvents around the M-Area
Settling Basin.  Soil and fluid sample analyses showed organic concentrations as high as
500 mg/L. In March 1982, 5 core holes were drilled inside the perimeter of the M-Area
Settling Basin. The core holes were drilled to a depth of 15 ft beneath the bottom of the
basin from afloating barge. The core holes were drilled at the 4 corners of the basin and
at the center. The concentration in the eastern part of the basin opposite the inflow was
much higher than in the remainder of the basin. The concentrations indicate the presence
of pure solvent at the inflow and in the eastern part of the basin opposite the inflow. PCE
levels as high as 2,000 ng/g (ppmw) were found in the upper 3 feet of soil and ranged
from 10 ny/g to 500 ny/g to depths of 15 feet (Gordon, 1982). In 1985, 4 additional soil
borings were drilled inside the perimeter of the M-Area Settling Basin with 4 borings
drilled adjacent to the basin in the basin berm. The borings inside the basin were drilled to
adepth of 6 feet and those outside the perimeter were drilled to a depth of 21 feet. The
highest PCE concentration measured was 24.1 ng/g in the 0 to 1.0 foot sample located in
the eastern part of the basin opposite the inflow. The average PCE concentration in the
upper 2 feet was 1 ng/g. Neither PCE, TCE, nor 1,1-TCA was detected above detection
limitsin any soil sample from 2 to 6 feet deep inside the basin perimeter. The analysis
showed no evidence of chlorinated solvents in the berm material. Analysisfor inorganic
contaminants was also conducted on the liquid and sludge in the basin and shallow
underlying soil. Resultsindicated the metal contaminants (Al, Ni, U, Pb, Na) had been
held in the Sludge and shallow basin sediments (Pickett, 1985).

Based on the results of the characterization activities a closure plan was prepared,
submitted to SCDHEC in 1984 and approved by SCDHEC in 1987 to close the M-Area
Settling Basin by placement of a RCRA cap (Looney, 1992). As part of the closure the
basin was dewatered and the liquid treated and sent to a permitted outfall. Thiswas
followed by stabilization of the sludge, which contained the majority of the inorganic
contaminants. The stabilized sludge and cement mixture was placed back in the basin and
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the low-permeability cap was then placed atop this material (Colven et al., 1985). In 1985
SRS submitted a RCRA Part B Permit Application to include M-Area HWMF post-
closure maintenance, groundwater monitoring, and corrective-action systems. SCDHEC
approved and issued the Part B permit in September 1987 with a periodic renewal required
(Looney, 1992). Basin closure activities began in 1988 with completion in 1990.

In early 1990, 40 soil gas samples were collected along the fence perimeter of the closed
M -Area Settling Basin. TCE was detected in one-fourth of the samples, with
concentrations ranging from 0.02 to 3.8 ppbv. PCE was detected in all of the samples,
with concentrations ranging from 0.03 to 2,700 ppbv. TCA was detected in every sample,
with concentrations ranging from 0.07 to 75 ppbv. Based on the soil gas results, four
locations were proposed for soil sampling using hollow-stem auger drilling. Of the four
locations proposed, three locations were drilled with two of these completed as monitoring
wells. These borings were located adjacent to the basin inlet, at the corner adjacent to the
overflow ditch, and at the western corner of the basin.  Two sample points measured
TCE above 50 ppb. These were at the location adjacent to the basin inlet at sampling
intervals of 45 to 50 feet below ground surface (bgs) and 95 to 110 feet bgs. The
concentrations were 75 ppb at 45 ft, 68 ppb at 50 feet, 103 ppb at 95 ft, 112 ppb at 105 ft
and 81 ppb at 110 ft (CH2M Hill, 1990).

Monitoring well MSB-3D, located adjacent to the northwest side of the closed basin, was
installed in September 1990. Thiswell is screened from 230.7 ft md to 211.2 ft mgl (128
to 147.5 ft bgs). During the first sampling in January 1991 a strong solvent odor was
detected and a small amount of separate phase residue was observed in the bottom of a
filtering apparatus. Thiswell was resampled in February1991 to obtain a separate phase
liquid sample. The analytical results from that sampling indicated TCE and PCE
concentrations of 160 and 560 mg/L, respectively for the groundwater sample. Analysis
of the separate phase indicated the presence of an organic liquid comprised almost
exclusively of high concentration of PCE and TCE. In May 1991, 12 additional wells,
within the vicinity of the M-Area Settling Basin, were sampled as had been done with well
MSB-3D to obtain separate phase materia, if present. No separate phase material was
observed in any of these 12 wells. In September 1991 well MSB 3D was sampled again
and 1.8 L of DNAPL were recovered. In December 1991 and February 1992 15 wells,
identified as potential or known DNAPL wells, were sampled. A visible-dense phase was
collected only in wells MSB-22 and MSB-3D (Looney, 1992).

In 1992 cone penetrometer studies were conducted that strengthened early work
suggesting that a structural feature on the surface of the “green clay” -- in theform of a
trough -- may serve as a pathway for DNAPL transport to the west and the north of the M-
Area Settling Basin passing through the area near well MSB-76 (Looney, 1992).
Additional characterization and data analysis, primarily aimed at “defining DNAPL
quantity and geometry”, were performed during the following years and summarized in
Jackson et al., 1996. These efforts identified the presence of isolated DNAPL targets
below the water table to the north and west of the basin. One of these was selected for a
pilot study of in situ oxidation using Fenton’s Reagent (Jerome et al., 1997).
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In January 1997, pre-demonstration characterization activities were initiated for the
purpose of final site selection then pretest characterization for a small-scale demonstration
of an in situ oxidation technology for destruction of DNAPL. Two borings were drilled,
one north of the inlet to the basin and one along a suspected DNAPL flow pathway west
of the basin. The highest concentration in the boring north of the basin inlet was 4.48 ug/g
PCE at an elevation of 258.6 ft msl (90 ft bgs). The boring along the suspected DNAPL
flow pathway west of the basin indicated higher levels of PCE and TCE than the boring
north of the basin inlet. Additional characterization along this suspected flow pathway
identified concentrations indicative of pure solvent (PCE) at elevations ranging from 216
ft mdl to 211 ft mdl (138 to 143 ft bgs). Upon completion of the technology
demonstration, post-demonstration characterization showed a marked decrease in PCE and
TCE concentrations in the treatment zone. The oxidation of DNAPL by Fenton’s Reagent
was estimated to have destroyed 600 Ibs of solvent. Continued monitoring of the wells
installed for the demonstration showed a rebound of TCE and PCE in the aqueous phase.
Subsequent soil plug sampling has confirmed that separate phase DNAPL solvents are not
present and have not re-entered the test site. This suggests a continuing upgradient
DNAPL contaminant source reintroducing contaminated water across the test zone
(Jerome, 1997). The upgradient source is the vadose zone and shallow groundwater
immediately beneath and downgradient of the former M-Area Settling Basin. These were
highlighted as the focus of recent characterization efforts to support implementation of an
appropriate DNAPL treatment technology.

Other miscellaneous studies that were performed during this time period included an
alcohol injection extraction characterization test in existing wells to determine the
presence or absence of DNAPL in the immediate vicinity of the well (Jerome et a., 1996)
and asmall scale study of a hydrophobic lance (Tuck et al., 1998). The lance concept
used teflon (a hydrophobic surface) to slowly collect solvent from zones that have a
continuous phase, but low quantities, of residual DNAPL. These two tests were equivocal
and both technologies require additional development for any potential application.

From 1997 through 2000 characterization activities have continued around the M-Area
Settling Basin to delineate the vertical and horizontal extent of contamination from this
source. Soil borings were drilled adjacent to the basin and beneath the basin. Most
borings were drilled to the top of the Green Clay to elevations of approximately 195 ft msl
(160 ft bgs) with one boring drilled to the top of the Crouch Branch Confining Unit at an
elevation of 128 ft mdl (227 ft bgs). All borings beneath the basin were drilled to the top
of the Green Clay. The borings beneath the basin were drilled at an angle to allow access
below the basin without the need to compromise the existing RCRA cap. The data
suggest contaminants are migrating from the basin toward the west and also to the
southwest along structural “depressions’ on the surfaces of low permeability intervals.
The concentrations in the soil plug samples indicate the highest DNAPL source
concentrations are present immediately below and adjacent to the source and do not
indicate that a large volume of DNAPL is present at locations further from the source. The
highest concentrations were detected in the angle boring drilled beneath the inlet for the
basin within the lower vadose zone. In the water table below the basin, TCE and PCE
concentrations indicate the presence of contamination, but do not suggest DNAPL
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presence. The highest concentrations in this boring were 22.1 ng/g of TCE and 198.3
no/g of PCE, at elevations of 262 ft msl and 240 ft mdl, respectively. The angle boring on
the southeastern and vertical boring on the western side of the basin did not have
concentrations suggesting DNAPL. However, TCE and PCE are present in both locations
(Jerome, 1998; Jerome, 1999). The data collected in FY 2000 further substantiate the data
gathered the past 3 years. The datafrom the vicinity of the M-Area Settling Basin have
demonstrated the complexity of determining the quantity and location of DNAPL,
especially distant or deep pockets below the water table. Future plans include continuing
this activity and implementing source treatment as viable target accumulation zones are
identified.

In 1995, afull-scale RCRA vadose zone SVE treatment was initiated in the area of the
basin, utilizing two horizontal wells that are installed in the deep vadose zone beneath the
capped area. This effort has provided significant removal of residual DNAPL solvent.
The full scale SVE operation at the M-Area Settling Basin has removed 115,700 pounds
of chlorinated solvents.

The total contaminant mass removal from the various pilot scale, research and full scale
rapid response actions along the M- Area Settling Basin is approximately 116,300 pounds
(sum of above numbers). A site-specific version of the A/IM-Area DNAPL Strategy for
this particular suspect DNAPL Areais shown in Figure 7.11. Work continues to
characterize the nature and extent of residual source near the basin. Asdiscussed in
Section 8.0, additional DNAPL related work on this source areawill continue.
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7.2.3.3 M-Area Process Sewer (leads to A-014 outfall)

M-Area process wastewaters were discharged from buildings 313-M and 320-M to the A-
014 outfall from 1952 through 1980 via a 30-inch diameter terra cotta underground sewer
line. Itisestimated that 1.5 million pounds of chlorinated solvents may have been
released to the A-014 Outfall through this sewer line. A television survey made in 1982 of
the process sewer line to the A-014 Outfall showed small cracks along most of the length
of the terra cotta pipe. Also, the pipe near the discharge to the outfall was heavily
corroded. This sewer linewasrelined in 1983 (Marine and Bledsoe, 1984). The process
sewer line had numerous manholes located approximately 350 ft apart along the entire
length of the system. In 1997 and 1998 two borings were drilled along the A-014 outfall
using rotosonic drilling. The resulting data showed contaminated intervals, primarily
TCE, below the water table. This suggests lateral dissolved plume migration at depth
rather than vertical migration from an overlying source (Jerome, 1998). No significant
levels of DNAPL solvent were identified in the vadose zone along this sewer line —
closely spaced vertical samples were collected from the several representative manholes
and from M-Areas underlying straight runs of the sewer line. Limited additional sampling
of this potential source areais not currently planned unless new information is generated
that suggests a particular location to study. Asshown in Figure 7.12, this sourceis
currently being remediated by the baseline RCRA groundwater corrective action and no
additional DNAPL targeted work is scheduled.
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7234 A-014 Outfall

M-Area process wastewaters were discharged from buildings 313-M and 320-M to the A-
014 outfall from 1952 through 1980. It is estimated that 1.5 million pounds of chlorinated
solvents may have been released to the A-014 Ouitfall through the sewer line (Marine and
Bledsoe, 1984). Of this quantity, 72 % was PCE, 27% was TCE, along with a small
quantity of 1,1,1-TCA. The release rates and distributions were not constant over the
active disposal period from the buildings. It is believed this may effect the distribution of
the TCE and PCE in the subsurface (Jackson, 1999). Groundwater monitoring well data
indicate a source of chlorinated solvents in the area of the present water discharge (CH2M
Hill, 1990). In 1997 and 1998 three borings (MRS 11, 14 and 18) were drilled at the A-
014 outfall using rotosonic drilling. The resulting data suggested the soil vapor extraction
units are effectively remediating the vadose zone and the contaminants are being
transported along the middle clay of the water table aquifer and then penetrating deep into
water bearing zones. Therelatively thin intervals (approximately 10 ft thick) of elevated
PCE concentrations below the water table indicate that DNAPL accumulation areasin the
vicinity are probable (Jerome, 1998). In 2000, two angle borings (MRS 32 and 33) and
one vertical boring (MRS 34) were drilled along the outfall. The angle borings were
drilled in an effort to detect vertical movement into the subsurface along a greater front
than is possible with one vertical boring. MRS 32 detected concentrations of PCE
indicative of DNAPL in the zone of 251 ft md to 247 ft msl (107 to 110 ft bgs). A
vertical boring was drilled, sampled for verification purposes and a vadose zone well
installed in the contaminated zone.

In mid-1990 24 soil gas samples plus 5 duplicates were taken at the headwall of the A-014
outfall and along the stream. TCE was detected in 23 samples, will concentrations
ranging from 0.38 to 25,000 ppbv. PCE was detected in every sample, with
concentrations ranging from 1.4 to 230,000 ppbv. Thiswork was followed up by drilling
3 soil borings that were sampled at 5-foot intervals. TCE and PCE were detected in most
of the soil samples. Detectable concentrations above 50 ppb occurred consistently from
approximately 266 ft msl to 261 ft msl (80- to 85- foot bgs) interval down to an elevation
of 221 ft md (125 ft bgs). One vapor extraction well and two vapor monitoring clusters
were installed at the outfall area (CH2M Hill, 1990).

In 1995, afull-scale RCRA vadose zone SVE treatment was initiated in the area of the
outfall. Thiseffort has provided significant removal of residual DNAPL solvent. The full
scale SVE operation at the A-014 Outfall has removed 166,100 pounds of chlorinated
solvents.

In February and April 1999 cone penetrometer based characterization activities were
conducted to evaluate shallow vadose zone contamination at the headwater of the A-014
outfall. Twenty-two locations were selected for the characterization. Techniques used
were soil gas sampling, cone penetrometer probes for determining lithology and in-situ
DNAPL detection Ribbon NAPL Sampler. The resultsindicate that DNAPL is present in
the shallow (337-322 ft mdl [10-25 ft bgs]) vadose zone near the headwater of the outfall.



WSRC-RP-2001-00171
Page 53 Of 60

The data indicate that although the DNAPL is within the radius of influence of ongoing
remediation systems, the interval is not adequately being addressed due to the clayey-
interbedded nature of the sediments of the shallow vadose zone at this particular site. To
address this limitation and specifically target the identified DNAPL, a series of vertical
extraction wells were installed in these zones for connection and configuration into the
existing, permitted soil vapor extraction system located at the outfall. Based on the results
of the characterization, it is postulated the infiltration associated with the headwaters of
the outfall may impact the distribution and subsequent removal of DNAPL in the shallow
vadose zone. Additional information is needed on the possible effects of thisinfiltration
and on the effects of co-disposed liquids released to the outfall in the transport and
distribution of DNAPL in the subsurface (Jackson, 1999).

Thetotal contaminant mass removal from full scale rapid response actions along the A-
014 Ouitfall is approximately 166,100 pounds (sum of above numbers). A site-specific
version of the A/M-Area DNAPL Strategy for this particular suspect DNAPL Areais
shown in Figure 7.13. Work continues to characterize the nature and extent of residual
source near the outfall. A-014 Ouitfall is one of the earliest DNAPL sourcesin A/M-Area
(receiving solvents prior to the construction of the M-Area Settling Basin). Because of
this, planned work to “define the DNAPL quantity and geometry” will include both the
shallow source (vadose zone), as well as an expanded program to identify deeper discrete
DNAPL accumulation zones below the water table. Asdiscussed in Section 8.0,
additional DNAPL related work on this source areawill continue.
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7.2.35 Swampy Area on which Building 321-M now sits

Before construction of M-Areathere was a draw or depression that passed beneath 321-M
and then turned northward past 320-M and thence northwestward. One of the first
operations of construction in 1952 was to grade the area and fill in thisdraw. Thus
extensive earth moving equipment was employed. After operationsin M-Areabegan a
ditch drained the vicinity of 313-M to the back of 320-M and then to alow swampy spot
where 321-M was built. When 321-M was completed in 1957 adrainfield was installed
that discharged to the south and west of the facility but most drainage was still to the
natural draw over the head of which 321-M had been built (Marine and Bledsoe, 1984).

The swampy spot where 321-M now sitsis a potential DNAPL site because it was a
drainage areafor 313-M and 320-M as identified in Marine and Bledsoe and because
building 321-M now sits on that location. This areawill be characterized per the
characterization of building 321-M (see Figure 7.8).

The drainfield installed when building 321-M was completed has undergone limited
characterization. During the 1990 soil gas investigation, six soil gas probe locations were
sampled and 1 vapor extraction well was installed with soil samples collected. The results
of the soil gas probe shown concentrations of TCE ranging from below detection limitsto
7.6 ppbv and of PCE ranging from 0.12 ppbv to 45 ppbv. The highest soil sample
concentrations were at elevations of 270 ft ms and 268 ft mgl (100" and 102" bgs). The
concentrations were 300 ppb TCE and 197 ppb PCE at 270 ft msl and 828 ppb TCE and
663 ppb PCE at 268 ft msl. (CH2MHill).
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8.0 FUTURE PLANS AND SCHEDULE

Table 8.1 summarizes the status and proposed schedule for all of the currently identified
suspected and known DNAPL source areas.
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Core Descriptions and Logs from FY 2000 Drilling



OS5R 30-274 (2-12:

97)

Field Geologic Log

T
- [=]
o

Il=='rojact . Date Eheet Z
Al ONAPL [ 44° dpmle bogy no, o Lo LT
Well Number v et [Location BJ ¥ Drillihg Subcontractor
RS 29 MAxyes Das;n AEZL
ogs Prepared By ‘ Driller
Tay /Vnni-\/kGSfé‘ m.— Ga,émcuu
ICompany iy ] Drilling Method R ”"
WSRC 00 Tosomg ] 7 “coee
= LDepth
é Below ﬁ‘ e
2 Ground E E Drilling
g i::g;‘-)e S 'o Sample Dascription Comments/Remarks
0 f—
[
2| ]
3l
4 .
5__; s | Sxoly Cfay, Clay 79% ’S\;&zf .SYR 573,
6—| _'_'_-: J1°
/ 7] = -
—~ "o
8—
-] S ey -

~ e
L
2 L.
I ol
b 1.7
et
4 =
— 2= )
s~ |7
sf— - .
T ——'-/K'
8 -

s =07

©
1
|

70~ Ared 2.5¥K
¥) /a Q-A:lrﬁ

MEZZZ‘: ﬂm%‘.‘i St ﬂ‘_"t" C oo xSl




OSR 30-274(2-12-97)

Field Geologic Log

E =
Project . Date Sheet
&/ ONAE). /952 Arole Bosina /4/08 o L2
Well Numbér v Location ¢ Driling Subcontractor
MRS-7 M Basiny
Logs Prepared By ! Driller
Tay MeowkesTe . Cofeman
ICompany . Drilling Method «
wsRC re7osonic /3 ’/GCNC
™ m - B
& Below g |z
2 Sround g EE Driling
= 5(:'::39 a ! Sample Description Comments/Remarks
o7 ‘
z Z I i /8
1L -,
== S Cla aydo £5- 2.5¥K
o {.<7|? 242_ E‘a:e—‘/, Shbvor 2SR YV cte ‘TN
___‘_ V2P us VA o-e +L o cmAat oL 3 Y Ny ’? el e,
st o| | etk P, Saned 9o increagism Lown,
=275 | emaxse . Z
iz
7 g
'3 6—— e 7 ” - ; , -
_* Cra) ey S Elay B5Bw2070 £ €crecse
AR g 10 6 Lrna
N |2 o v
L= 7 at vsel e prev el
R Smpd 277 |
sl 5y
30 :".._ * s‘b’l—L 2o~
1 =y :
| |. - J . 2 2.8
2 -'_'\’ (/?/ ca'PT’ ‘e oatst
?j ' N R E cde 23
4_..; Vi
5 ot .—.'. ) /
6 oy I
v L~ ? S 5. .ved 2.TYRL/2,
e [rerel el pvn, 25107, Frneloel € 377
Bf— |25
9 ..._'-.".‘ . 23 = x >
||~ Fnplad £ P
9 - 122




OSR 30-274 (2-12-97)

Field Geologic Log

Project Date Sheet
r A I/ .0/‘.64/%/?50 ﬂ/\@é ﬂon ) /4/06 S wlZ
Well Number” Location Drilling Subcontractor
- MAR-27 M Lasin
0gs Prepared By Drifler
Ty N sorkesTer A Coleman
Company Dnllmg Method
w=< &G 0500/(./.7/&-0“6
= Depth
g Below F |eF
2 o 2 gg Drilin
& s(:::?)e = . Sample Description Commentsll'\?emams
ofb—
v 7] Lol
1 .
2 - lig colrs oF r'-u‘.rL bm .575?5/9 ret 2.5v8
I a 77PN SYPS /%  muscovle
sl | .= ko Thio ek Vo Fivenfie, | SmZ 93 7
I i Tk
a1 v
[ | T |4 S B 0 &3 °
51— _ 3
s = e
60— -7
7:" -3
B
——] -" K '2-——
5o p
2
|- M»ZS% somKk vof 40 R/2
v, I R P Sospe Awifoe petnn , ot - Conrse
[ 1T e din To V.5 ogedts  conte
3 o N alpynda Zt Tigyml ol PR Y
4: b "N 12
T 1ob Sthp ol @ S5 7
& s— s
ol — /)
71— v
S '— 3 _5‘-“/“{ _Ej’
of—| .. |29
n_"f'"' b
— — P'3
6 —




OSR 30-27# (2-12-97)

Field Geologic Log

Project ] Date Shest
A/ Acen DNAPL /45 Arale Bosivm »}’/4//00 ¥ al
Wall Number 7 Locafion . Drilling Subcpntractor
Rs- 19 Lasir ,20
ogs Prepared By Driller . )
Yy Moon k%‘éf /%/ae /! Cwleray
ICompany Drilling Method )
wsRE Jo7ssame/ 2 ‘ance.
ﬁ Depth - "
E Below ﬁ‘ =
5| ocom |3 g
‘B Surface 5 q . Drilling
Iy {Feet) Sample Description Comments/Remarks
| |- See aboye
¢ 60_ e B °
1_*‘_'; Seanpled €17
1= Silty Sanet, Sy IS06Y  yedlioh Hras,
] ; s 1&1&&2 AR, T e K cooh =
| - | Ay clloen, b ¥ing =l ST, Sa~ple €3
o — N LA B :
] A : ;
4 3
— - |3
5 = hs
—1 - |2

Sempted @ £7"

ﬂ
i
£

of | nl
7o " ’ S g dees © 707
0 |§
_»«'—‘ f;zz& Sernod S/M‘:-_i 3059 . El‘n‘ &4‘_/ ;
ZP_'_ - 7 Salovs o% STfon. bre 7.5VR5/9’_ -
o 2. S TR, A Kbta.7 5Y83/4, soef | Sangrert®s3”
3 v P2 J&_ﬂ:&r_if_ﬁ_,_a_dﬁuiul/hjbj
I e ]l )
? :_';A-v 3 . -5 o, Clar 200  Soes
L | Ui Fome saad Py teenfl peod 'ORYT _
6| ~_|9 (Lo ‘ w oA S land & &
71— -—__ 5
-
ol " ss e ——
—— S. /7 Sad, SH 2020, [T Jyedelisl ben | SFm ypat©397
g ol ;\ . SIKe/e, v Fie-~Tive o8 7" A.u:@‘v.‘f-p




OSR 30-274 (2-12-97)

Field Geologic Log

Project ) . Date Sheat
Am BMAFL /45 grsle oscing 4/5/06 S a /2
Well Number A - Location { Drilling” Slﬁnb’ador
MRS-29 A= Lasin
Cogs Frepared By i Driller
Ty MoafesTo . Cs/emar
ICompany Drilling Method oy T
s #C fodosar.
% Depth - ]
g Below F g
2 Ground 4 g Drilling
& S(:_f::ge 3 y Sample Description Comments/Remarks
2 I = B P
5 |
T
_.‘." P P . a»—(( PSS
2 R " 2, .$ . A
I AP ? 2.SYR ELP, £l mow,
30— ‘_‘ e S mp /O T3
a1 —"- 2 ) SE’&@; :M C/M 252‘ lndﬁ& td
I UoR /4 Sod Eiic ~npl.
g C I R 7 A
n—- —v—
o 23 27
Tt ' .
et _.;“ 2 . = Pl
sl—1. fd O S e ad L oG yse Sty tel P SB7
[ J- 3z
9_ ”
7 o — 1 ' 2
—. 1,
1 £’ :
Lty .- Sa -k ¢ 2o s/‘/ and
5 - ? 2 / SYl<Jo dogol = o1l
IR ENya -
3— . 5 -
. P ’ P 224
/0 I .
S—{ 5 ]
G: 3 b & A (2
N ]
. S
| ] :, Svwi ot & P 7
8 7
o[ |
/0 o:




‘OSR 30-274(2-12:57)

Field Geologic Log

_ .
Project ' Date Sheet
A/ ONapL | 45° Anle bosi'ns 2/ /50 & wl2
'Well Nurnber Location . ) Drilting Subcontractor
MRs 2.1 M- Pagis AET
Fogs Prepared By Driller
Ty Noorkeste ColeManr
[Company Drilling Mathod
wskc Ks Foseasic
i Bel g =5
B jow
P o |2 (RS o
i (Feet) oo Sample Description Comments/Remarks
‘©q
y/o) [
1
1. Sord, 0% v add L g o, 7 SYE/Q
2 7 e il e ‘orel Ve consse,
b .' s Sl o1 1077
i
— &0
5 .. <13
R I
[} — :- R
7—— LI N "
[ Smptatal g7
] —
ol ]
!¢ o]
1|
S T PP & 207 . /1804
i || Leoavse Z:7) sowme U e Zned
| T, acces :k'hl V. Coaxs ? ggPT
EY I PR [ 2 _
N SR d? 77
4 ‘.J"' 3 i
12 — 20| 1S
Y — RN {
Y O
—p — st aed 2 /7]
7. . s | Cheyv ey Sans c/u7o.2$'. Xy o fnetss Ao
= s . - PN . 4
8 |—i I
o ]
/29




OSR 30-278 (2-12-97)

Field Geologic Log

[Broject : Date — [Sheet
A/m O/UﬁPL/ 45° Ars/e /gonn:) /S /00 Z alZ
Well Number Location . Driillihg Subcontractor
MRS-2a -Bas.n AEZ
K ogs Prepared By Driller
Ty Mooy kesTec 7. Cc/ell}‘la./v
Company Driiling Method
Losre R 7ssopic /2 core
x Depth >
] Below Fle
Z Ground E Eg
Surfa Drill
& Feety | — |op? Sample Description Comments/Remarks
l_z 120}—] s See gshave.
] 1
| . Sasd - Cov,
z_'r‘." < _Z_S.l’&gd,._i.m-_u.ms:; Al Th
PN /
=1 A Ty, 2. S¥Ylc 2 T
. ;’ / ﬁ, A et Comt 3@ S el e
a1 Ig Cint- . e - Stapled @ 4 T4/
o |18
S PO Y =~
/3 el =%~ 3
—'_'-‘.'.’. 5
T,
8} — "~
Y
° Al 4 Snip/eli) /25
/7 30—
=
| . 17 4 F, 2. g = e -
2 s
— oo
3
I 1
a4 3 -
—] 7 5o | £ el Lo s2 . 2.5YR
I? 5___‘:9.'-‘10 2 e - pa
I s SRiel ISD gyt /o 7DIR . Firen
] I ooyt o<y y e w A I
71—
1
o |
470




QSR 30-27H (2-1297)

Field Geologic Log'

[Praject A Date Sheet g /
A/M_ONOPL. /457 Arsle Booi na 3/s/0e b « /2
Well Number 7 Location , Drilling Subcontractor
MRS- 29 M- Basin AEL
ogs Prepared By Driller
Ty NoonkesTex M. Coleman
Company [Drilling Method .
- LWSRC Rofo sontt <
= a7
2 Below F ek
-] Ground E gg Drilling
g S(:rof:ge = o X Sample Description Comments/Remarks
w ey ol | | Sce abave
1
] . Z’ 22 sl 2 5=9 b AR loY@{/Z
2l | 13 ~onlls 4
1 SEnll 2 /477
3— - |9
| gs ——=
S ke
] s Stemeh 2/ dy
I
- |4
7
8 v
o
/50—
; . .
HETE 9 Sq. 5907 Llnws (ZYR 22
2) '._0' A = y 5.
i
- o
3 7
4 ’..:- " z . :
/4 sl da-e:lsy SAn bl B 53/
o1 ¢ Ms| RNy SR
o g
7___25_-'?_::2' 2 sl /537
8—:' ;,?". 0
| ] S
/€ o—




OSR 30-274 (2-12-97)

Field Geologic Log

=
Project Date Sheet
A/l dnaeL /45° Ang)e Bowlre, 3/5/ 0 VD wiZ
'Well Number Location \ Drilling Subcontractor
m K S lﬁ oS A
0gs Prepared By Drifler
Ty MeonkesTer M. Coterpanrt
ICompany Drilling Method
YSRC 0 /850N C
= ~Depth
& Below g |t
E
= Ground E g
= Surface 9 d i Drilling
i (Feet) Sample Description Comments/Remarks
/40
A X
1
I et 6 25 . 5&5?'
2 R 21 . Sinanl 12 Crarse
|, “lo| lLsmvews/ sr3ws cliay saniiac sre,
3 R : - . Zh s Al
I EAY | B WP 7Ty )
Y L
5 | :\-,.A ’ of
c L o
)7 A I R Sano/el & /45
-
7— 0|
. "t e
8 4 Sauelel © 162/
ol 1 Mk
szo el
1 - ‘ : i . l
. S5,y Sand, 57 458 olK aallow. oA bro 10YR3/Y,
5 < | - ! ©. T4, : 124:5,
0 Tyl il Smal bowash sl aXbuse Savpled© 7737
al: .- 1P Sl T /7% Dfirg of e
I P 2, S egialo
‘ S P’ .
P72 I W g
I
s ..} 8
7_
R
o—]
L&




OSR 30-27# (2-12-97)

Field Geologic Log

E'ro]ect Date Sheet
A/ DrARL [45° Arale Bogre 3/5/00 0wt
Well Number 7 Location : Drilling Subcontractor
£s-2.2 m Bos.n
¥ogs Prepared By Dritier
Ta.y NUQ"’k&sjgx m - Cojamn-
[Company ' Drilling Method ¢
Wskc ReTssomiec. ) 3 cote,
& Depin P .
E Below g |z
2 Ground E EE Driing
= S(:::ge a ! Sample Description Comments/Remarks
|_Seeahave
A 1
L=l e G 7! z
2 L W’ 4 = | Soaloae & 282
I D A ) dian A Fras, Occes: onaf i
3o o0 (icmcovle  Sevevel Vil [f, gry Clay
I T J VLSRR PRI
/7 | . W;, - S /el © o Py
o[ty 80 SxmepaD @ j7 5
6
7 l—q
] M—
o]
19 ol—]
1 | -
=T = 7 |
2 ‘j"&r 14 7. " Fone = ¢ onrsl. .
.__‘_-".';-“" . JJ‘a.- 1] Sﬂ»ﬁ}@/@/? 2‘
| v VTS Yy Cloy
3__ .m e, oresg.d i Samp) @t !231
al 3. =pe
20 5 ] ;._i 2470
6: ¢ | e Souelad CI1777 |
=

O

20




OSR 30-27¥ (2:12:97)

Field Geologic Log

B
Project . \ Date Sheet
Aln BNeL. /4S° Aagle Boc e, 4/5/00 /R
Well Numbér 7 Location R Drilling Subgontractor
. d/{'?ﬁ $-29 - Bagin
ogs Prepared By Driller
oy MopnikesTec . Coleman
[Company M) Drilling Method ¢ o
SRC /o/ésaw(."/s' cste
F Depth - ’
g8 Below g | e
2 Ground ‘g EE Oriling
| Ty |7 hat Sample Description CommentsiRamarks
20 an ”_Sﬂﬁ_e.hmln
N ‘ Sl 7.00;
I | bty OnyeySenel To Sasely Ciay '
2 :-'—‘*: Zzz z:z Ti.:: : ﬁ f?{‘lﬂ:l’&*eu'ﬂ‘
] é-?‘ % g ‘-. 1.[.: en/nfs S _ Q_D -
3._.5"'.‘- ;T 'FJ’M' ‘WM. ?
1 mw_
| = 2 25" eJes
-t |7
i
sl %%,
\ R g T
’l’ 6 R i
1= Sorgtfd 207
e IR
)
sl {?.~|0
I
of L il Sagld 2o -
s < A e
ol .5 ey s o V. e Sesa - 2{0"
* I A W | d:Tb vy S8
| - : Sy Lowt Ti}?
| o Sa P 5 ;(_
2 & Pty 4 . be /27
an f) -~
3 ll Th vy orfa,es a ol Soims | Saimplod O =i 2
= | pelebles . .
] ) Saud . Vi 4 :
ap " K 0 o ] - 0 -
51| : . S soplad © s
2 1 L ' ] Z
6 T 244", ] sanpled @ 274~
- It 9. 722 vookd A e floe 1.5YK A
7L s - segys 217~
| ve
8— ETVRICEFVE- T
o Cangle] 2 A~
22




OSR 30-27# (2-12-97)

Field Geologic Log

Project . Date Sheet
r Alm DNAPL FYo 4/7/60 L2 4/t
'Well Number ng l"\ Loc;:lkanB . Drifling Su/‘b;'ontractor
£ ET
mmj y AALN Diler
: 00«;)@5‘";\( 5 /M? go/eﬂmxv
ICompany rilling Meth
WSRC/ ﬁe})fbfa\/lS /Z”Govﬂ_
& Below g |=F
2 gmrf:f: 2 §§ Drilling
i (:'eot) - » Sample Description Comments/Remarks
100 | alSte elkeve,
23 Jﬂo__ R LU i
1 . . ‘-.\
W AT P 25-852% % . S
2] | ‘1‘7‘-: SAP P Y re &,
| |6 ln&ﬁL&M,_,_Z@.._gi& .
k] S - at d29" ayad,’ ite = 227
I P s o
4L 1. OO0} A-ear 225
._'.:'-' 7 gﬁcglfg zzgz
Slq=2 "1y
|| . o LT %~
23 o 0] [2s2 . 27 S 2 ©L7g"
I B ¢ Qfem. veod 2,58 L aewlbivac, i —
7| d
™ Clny, neinly [7atoy andd Zao =
]| Ll S
ol__|=_~ ‘
|- Sonaa O 37
23 o|—{_ = | PatngTo Choony Sewd clod 35~ 055 -
St S .
7D AT eV f e ” el ®)
i
2
A
51—
=
.
o _




QSR 30-274 (2-12-97)

Field Geologic Log

Erojed Date Sheet
A/ DMIPL FYO 6 / FliTe 1//0/00 o _
Well Number Location Drilling Subcontractor
MR-S‘ 20 M bas,n A EF
Cogs Prepared By Driller
! %Nooukesf'ar MCo/em
ompany Drilling Method
LWSRC ofosomc [ 3 cove
Bl e | 5 |er
zg' Gm‘m E gg Drilting
= S(:l:::;e =] g Sample Description Commentslr\'gemarks
ol— -_:_"* 6 Sandy C,(éulv’ Clees, 752> raf (0R A7
- J_"f- _"—._t.&&&mﬂ.d\_;;d%‘ a2 s
1L Fiem v. Cosvie |, hovd ~v_pawf, ”
|
L
/ S, | S liol
P I
| 15
51— ZO
7
™ Ve
a 7 &Mz‘:é.‘.‘ % Zfi" zu Zalg/? *‘ﬂiﬂ\
. I3 r; _
9_ “ L2 | Ve v £onna sl o o3t ot
X e /s ptespT Samelel /AL
o ZD_ »‘ -
| e ] Py x> ot —
', Mo r; i
2 2 P2
s "=}
4:?.)-'.-[ Zes 7 lexr .
[ .- s Clay & 0l),
- .
| =4 S plal e s 27
(-] I
=7
ol =i Clzyey Sa 29~ 2.srf
. P %&“m_i&maﬂ"u
'3 [<] . ...S /D) a < N Yy - \ =
| L i ong Lovw To o vl oe el
Z ob—« — AiseousTe /"Lr‘((tz.St‘WS.




OSR 30.274 (2-12-97)

Field Geologic Log

Project Date Sheet
A/ DIMPL / FliTe /40/09 2R
[Well Nurber Location . Orill n’gSub’eontractor
As 30 M Basiw
0g$ Prepal Y Dnllel’
/Uoouk Fyf(;‘ /’ir Ca/g?lna/"
[Company D;ying Method .
Depth ws RC (AT o5 oni/ 3" cotl
ey p L
é Below E‘ R
z Ground g g Drilting
& S;:ﬁ;:)e = : Sample Description Comments/Remarks
2. 0}—1 e 7
11— ?
ol |7 - "
4 sl
o rpled & 29~
L \
5L
-] _—
7]
Bl " L y .. N,
S 2 ant
b+ — -__ U.‘F"a-_-:.kA 7/ -
|- . Savpled © 2
of—i .7 :
3.7
L
9—'_ |29 £ z -~
|- E5
s 7§, | i ean cOGes P
9 o
s -
— -,
5— g
1= e
sl .a]e &/ Iy
[ 1w z 3 v en
ol | i:':-l s oo o - cease, /
5 I . __5;/444(.‘/61' Sorg PV /7 Y. 7 i
1710—- . .!'l 5‘ .




QSR 30-27# (2-12-97)

Field Geologic Log

Project

Date Sheet
Well Number M ﬂ/y F 7 ;?//0/ 80 3 of g.

Location Drilling Subcontractor

MRS - 30 M Basin AL T

Cogs Prapared By A Driller
S . MeonKesT Coltme
[Company 22 <X Driliiﬁthcd / ; - »,
_ = SKC Lo Zosome/7 Core
-1 Below =F
E Ground g §§
= Surface { Drilii
g (Feet) 3 Sample Description Commentsl?gemarks
ljn . , ce € abase
1
2 -
3 2l 1] | 702 . S e
W W.EBlrg = h cur 77
3_— ;1. ’5 rd
] S '
. E —"’MM_L&L._QJ" «£
6 o] . A . : ) ' v
L1, P
7
81— _ - o -
I i oy P R es2
ol o PN / : narll Y’ fn'n'
L 1 =4 Fora~ snogd, £ ¢n- bas
o 1— |
Z "
7 |5
bl s
] =17
[~ -
7 otad, Clmy /5, cemk Yod JORS/2
—y Il ’ i LaYRL 2
% o Tl precilec [ eat
" I PR
1%,
71, Scmptoy/g, S/
o | o
8 T e % 7 ’o a7 cmls s
1. N y Z v, fPal by Fove - Cogris
5 o ¢’ 2o 72 y anu/es N
-1 |z
of— "
o




OSR 30-27#(2-12-97)

Field Geologic Log

=
Project Date Sheet
A/ _OMAPL / F/o7e &/ 11/00 .y
Well Number Location , Drilling Subcontractor
mk S- 30 ﬂ—&asu«/ AEI
s Prepared By Driller
T NoowkesTey /. Colemar
ICompany Drilling Method
LWSRC. FoZssonre.
z P
£ Beow | B |2
z o g E Dl
{f i:r::t? 3 : Sample Description Commentsl?agemam
Gol— 3 SEe alays
L) S ‘ .
g 1, SanpledE_£27
al | t‘ | e
1) »
a1
5l
] -
7—
8 PO s P T ‘s
. R St ~ v
ol :l: ) y L (‘ =g e
___;_2%, _.._LLMM.» Lawlone preiest
70 50
1 . ..".
| | — . ;..
é 7—-_ :._‘ 70
3f— . .ir‘.
-
5l—
68—
7
8 '» MM‘,A‘;‘/[Q“ SYKK/Q
A
—_— e,
9 | .l . .
4 e
¥ Lt




OSR 30278 (2-12-87)

Field Geologic Log

E’mject Date Sheet
A)m _DnaPL [ 5/ UTE {1t /00 & o ¥
Well Number  © o Location , . Drilling Subtontractor
— MRS 39 M-Basin AEL
0gs Prepal y Driller
3, Noou/(t'—ﬁ:\ I LofLiman
Company Drilling Method P
- WskC o070 3omic/ 2 core
g Below F |sF
2 Ground g E ' Driflin
& S(‘,i';:ff 3 : Sample Description Comments/Remarks
gol— . li] |=ee above
Y I AR
L ™ . 1 K
7 2 ATIN ye .\'g_g‘_é;_
.. [f]*e
4 ;- "; l-. e
e, Bt _cmiact _cezziwe
- . 7 - - P 3 W '
6 | | e s /e,
71—
s—| *: ¥|q Sancd, 907 «.7h Then Clayey Seosl
I A, r 7/ h
AT ] I 1 g
o .. ¢ - .
|| _' 7] -+ - a nt Al ,Bg‘&ﬂ
90 :-":-"? 7 eccaslonsd avansles,
I g S
.
I PR
b4 —] ' i
3 '-‘ ‘c
a3
] —
o]
7]
sl—|" ~|2 e </ 2o boral,
I . My s U, COmge
7 H o
/0 n—— "f', z




OSR 30-274(2-12-97)

Field Geologic Log

E‘roiect Date Sheet
A/m _onAPLJ FIUTE 41/ 00 e o g
[Well Number Location ' Orilliig Subcontractor
BMRS-BO M Peasin
ogs Prepared By Driller
Ty erm!(&sfe( . Cofeman
ICompany Drilling Method
wSRC RaZo sonie/3%cote
% Deplh o= 4
8 Below B |
2 Ground E § Drilling
E| e | = J” : Sample Description Comments/Remarks
/m_ . -? 7
9 i1 |
2_ t e
| 2=, 75?. o tfoo, TOYRIL, L Fign
E] HE e
e e %
4 e, 50 % 2, 7f0- Yasa
el 7—:?35‘/;? N AP TP T EL TR
5p—] 4 . | oy fobhles
At|e
77—
o St 5% oot oA paldnea 2SR IR,
N 4 mm%#wﬁgm-nmm
S eo/ T4, prbbles  sectval Wijin Hioavay
EV2N AP NI B ‘ndy al 2427,
g Sanmples
£
Ciey St cinaed, ben, 2. STR ¥74,
/A ne 72,4 . at i} L
P ] .
P - » 00 M,
41 Vg 5 T
B Sn 2% . Losa /OV0 7/, 0 Fine=
s ' .‘ " " {.V
L ‘s | @ ccasrona) b.COOgse, .
el—& .
o I
. . Seur 70 ‘ 3;%95/?
| =] Foa=uv coacs@ w7l srom.les 2 Tden
ol ... |? /. 20 ay 5 o b
12 e




OSR 30-27# (2-12-97)

Field Geologic Log

F —
Project Date Sheet
Alm _ondeL  Elute Z o« g
Well Number ’n' Lt.\::a\tic.nl?ar \ Drilling Subcontractor
Rs Jo < W
[5gs Prepared By Driller
Ty Moowkeste M. Coleman
ICompany Drilling Method
wsRC I%orcsom'o /2 coce
[ Deﬁﬂi = v
& Below g |
2 rotind 2 EE Driliin
= 3(!;';:39 = ! Sample Description CommentsIRgernarks
/2 ¢ o s
1] R Y
j 2=~ ﬂr :
) ] .
! sl . el vy vy, A0 molsZive aT all o Seoplal € /1194
[ ::[ ﬁ 123% 4232 Alse S0ty
o .__-._-:;. P T
5: Y ' ‘ S Senpdml? 128 ¢
P
—{v.-|o
8 R Y wirf 2570, tedd S e 7 Sy 7
I T e = yFrom 1 20,547 ¢29.5%
ol o o veoles T 5y S R 225 *
] sloy  Sam lane AveSenT X
/30——-:"\‘;/\5 {/ l L2 120"
0 ,,J \_/ 24 1347
2 oo A\
2 ::E—:?'ﬁ ii __j37°
/Z s - 4 24 /3727
4: 1% Py /f{//
S B
5 v Ko 4 L7357
6| =194 ) 23”7
A 7o 73 77
S =T
8 i - L s/ © LA ZEEER-Yi
e 2‘3 r N z . . ‘
/2 s e | ‘i YD
/'v‘l“—— e PP E VAL




OSR 30-27# (2-12-9%)

Field Geologic Log

E’mjeet Date Sheeat
B A/m DNAPL FlvTe 4/ulne 8« 8
Well Number Location , Drilling Subcontractor
Mhs.30 M _Base,. A€l
0gs Prepared By . Driller
J oy MeoakesTey Y. Colemaw
Company Drilling Method
LwSRC Ro'foxolwc /3“ cotl
E [ ooow =
£ Below g &
% (si':t:;l;t: bt gﬁ Drilling
b (Fest) = Sample Description Comments/Remarks
/% [ F ,‘f | Seeabove
I / : _
o} 9 |letlocn  wd o patie bon. mest= i . ErY
IS [RSSy (v e S osal M¥me/es
/3 al | .- Isel. . 1927
L 1: 7] veo
a1 L fi3 LG¥”
I
sL_1 =97 1937
o= 119 » (¥¢ *
7_ '—' 4 S ‘ A 3 L4277
s i s ™ V. 803 . )
8 e 1209 yrn. 44
I S A P . brasnish ‘&g//dé{.- /ahé’f/?
9 L o L/{:-a,d-}n?q/ Loy U-7La- Thl = 7 Y42/
| ..\-_ dane 2 lrjl /f%r-\_\z Clus fonw b
750 e Some Pailie, coloys o f Loals Ae.//dwl /S8~
] 1 e //¢u¢_/:A by,
yz?, — s 2527
P 1527
al 1™ s . 4327
A /527
5| (S /oy [ 82U pde bon brsen, vol X 7557
6 L] Ty . ‘-|f 72#@0\’(007" ":\/5_/‘ ‘_7’ /Ed/
] Chaves Somd =1 Lot
7 o 452
— 7. L7
. v
q___
¢




OSR 30-27# (2-12-97)

Field Geologic Log

Project

Date

A/ DAALL S Arnte Dol ~ #5° 3 /2y/00

Sheet

'all Number

PR32

Location Drilling Subcontractor

A-14 AT

[ogs Prepared By

Driller
Ty Moskedey _// . Cofeinan
ICompany Drilling Method P
U SH AoFosonil /3" core -
.‘E-( Depth - j v
g Below g |z
2 Ground 'g E E Drilling
& Surfaca - eio ,;a Sample Description Comments/Remarks
Sa o% v 7-5”?3/3'
g rasiel Groed o, slares To o comiss Soual
c =) /4
Fioa -haeel, So f mol —v. Cogtss :
/ Sn-wt‘ ?o’.g' Lt sntlsenis Ara m'fx’é/?
. P-'“ - M d- Feon, Y&T 70 ‘/-S'F'T_ i
1 . -
. --.:"T ] Se. (5 < o <%0, 3',
2l in o a m - Y. & ! a. ;
. :_‘:. @ | 8 van,, Jeog
30
I 7
4t o
=
2 sl T:"__' ) S e le E15 7
— ) |
N R ¥
—
N—-r.
| O
. b
[X A
8 -
] =2
o * -
—-5 (o
v Tz S Paatoel © 20 °




QSR 30-274 (2:12.9%)

Field Geologic Log

FProject

Date Sheet
\
A/M D MAPL [Ansle DI @ 45° 2/27/00 Z o 4
Well NumbBer 22 4 i Location Driliing sjbfontractor
MRS~ A-1¢
[ogs Prepared By Driller
T Neewkesey Pl Coloman
ICompany Drilling Method .
Dep‘héosﬂ.(, - &féjomlﬂ/gu“‘t
‘E Below 5 =5
Z Ground g E §
= Surface g ] s oD o Drilling
LL (Feet) 0 9, ample Description Comments/Remarks
- . Tie
2 2~ 0—-_..."_: 2 00|
||~ 5 e S Pad -g0
21— T 3 S say w2 T
— "i?-l 3 20220 Fremehar
b
4___"_';:_ ] 70 » y S Clay SO
-? ||~ T 3 Yod Z2.5YR lilﬁ, sawls Coaif f:'nn»\'
P Sargueled (2 257
5 [ R — 3
7] - 17
8 .' A' 173
o1 - |7 :
3 0_-“ ~ o Say.}f!a” S'&-.l 30%744//‘“"’74(&%

Sempled © 2 8”7

_g.u{;gmue-

=:nl°
” e
e w"le

— -,

3 w s le
1 ]
] « Wti@

4L 1 0=

R kA

Sy 772

hl -

_|=."]e

6___._..

4 —

sl

q

|

Shyven sgd’ Céa.;.v 352.1 veel 7.5 ij'/?,

St Cooys2, €. .
>

Siad oy ate andochy T 3L

S .
| sgaol oo Fineomed, Aavle Flom .

Gradeny L Pe Clayey sand ol 387

Cfr yey 80 vel . Crny Y25 reoy 2.5 YOS/E

xoal o lhoe sl toel TYRE/R, Flom

| caew! _spcool- coatse o

Samp /ol 52 7




OSR 30-27TH (2-12-97)

Field Geologic Log

%ro]ect

Date

Sheet . :_7_ o. ,

__'%L”_Q_A'_‘JEL,L&@& ol @ 48° 3/27/00
‘Well Number Location Drilling Subcontractor

o d1RS=22 A-14 AET
ogs Prepared By Driller
A Uaoulkasfex /‘7 Ca/c’ Moz
[Company Drilling Method ,
wske £fosonc /3" s
E’ Depth -
E Below = :
2 Sround g E Drifing
= s(‘l‘:‘:;'ge s Sample Description Comments/Remarks
4ol o | |see abave,
4‘ ] ‘12 /o . -],
1 i W . ,
|| |a day 20-25 %, 2086/ -
2 ) et ! /4' £ y =< . Sof7
| ] RE =§5'd 25—99% A o el oo laxs «f
3l 21 MJI;.@M.&L&%_M.LM
- saft Tl i
| I O S2e bl @ 44 7
| T il Crove y SQind  Clay 20-343, 4,0 2l SA 4,57
5 5| | 26 - 57t A ZYRYE wrf?- 4«5
o |85 iy Tineenad : PN
P k4 < 2-5YR/Z 94 £
£ il Tl Sovd Teorlovae 10 YRYIE  Eloa
fj —
[y —
-] —
50: Save/Bavedd cnie
-

Peam o= 5/

- |5

C/eqe. v Sanad aaley ISI‘E 2 tcﬁ.“‘ ? Yoy
. S ‘

S

Fiva- 5347 Ltas70f £ (s a /Vibea

| ol Sanel/

Sangplen 2 527

] 2 T
54 %

[ £ 57
6 —1 HEx]

= =|es

— v- :gl

8 | v

9




OSR 30-27¥ (2-12-97)

Field Geologic Log

%roject Date Sheet
A/t DNAPL [Arale Deill ¢s° 27/%0 = /.
Well Number © f - Location Drilling Sybcontractor
Rs-32 A- JE7
695 Prepared By Driﬂ%
T. Noonkeslex - Coferpar
Company Drilling Method P
LuSRC Rofxs0me/ 2 ’c‘_ﬂeﬁu«/
- Depth
% Below E =
z Sround E § Drilling
& ‘i‘,i.’;:g" EI _I’e Sample Description Comments/Remarks
é ol | sce aboye
4 I
. . gﬁ Q/-tzﬂ ‘Q’Q 2 hm.“'gfj o
2l | Baialy yeutalslh SYAY . Ences cral g nnd
L . S'fran..: boa, St Cre = Coes e
3| ”61 SoF T, z Sz wig ol & 3’
n R F
411 .-
7 | “";.’;7“‘
-] — - |
L1 v Sanednd Piad
RN |
..
7 e - 7% 5
I N Seaglel © L2~
ol - o |¥
N
] —
70—
1 -
| |+ =¢ Eloyoy 520l ¢ lay 302 Lcowsish
o = L i
[ ] = - £ -] . g
3 . - , ' voflue —Fq'we.l Fivon o .
1.7 (4 canplacd 2 24
- — %
g 5 “ .;.' Jﬂ:ﬁ% 7&~
I R 9'7
sl 77 120
N (4]
4 S Y Sempled 7 &7
1" |3
1 i
ol 17 |
9 of |




QSR 30-274 (2-12-97)

Field Geologic Log

l!=i'mje<:t Date . Sheet
A/m DNAPL / Angle Dcll ys° 3-27-00 /N
Well Numbér Location Driliing Subcontractor
MRS-322 A-14 AETL
©gs Prepared By Driller
T, Neowhester »
Company w Drilling Method
— SRe ReTssonic/ 3 "cote
= P!
% Below §‘ =5
=z Ground E O
q ing
a S(:r;:‘t:)e - h KA Sample Description Comments/Remarks
¥ & o|— # | see above
1 X
| [~z 2| | ClaveySand, ctay % 20, basdal coloes
? -t ’
oA 1. T 3| ot radetrdyelicn XS INLIE, STinny bia,
_‘.'L'\ Jde &lg yg[@-_.u . aee/. cogrc® £ o LT,
] T — SOumplrat © X7’
I S A s
C‘ al | = o® o4 37+
[k |e Q CATe” pmestou, Coiis8 pocasions)
sbI\" - la] hBrgacles, Solk
.8
Bl
~—1# 4., 2
7
| mo| 7] [ favexSanel, Chyt 25230, FTieng hin
- 7 » >
Bt = | O o = eﬂﬂxS"nd 0T ol aG\S P Samplogd < 757
| l..° ‘90 T e ‘\v«-u.lcs, < T
ol 1o
Q ol —
1
I PRI ) WK
|8 lmad e nacse o Th aenny U CoxiSe aud
L .. < - YR o N /..Cl'
FYa ; ot o &l y fa e T e 37
Voole
4. X
[ e8P
0| L5
1 ." Ca‘.ﬂ/dp gL
¥ o o [4
6
71—
8
-] —
16




OSR 30-27¥ (2-12:97)

Field Geologic Log

l?;rojet:i

Date Sheet 6
| L/ DMAPL 7 Hugle Beiil 4s” 3-25~00 o sl
Well Numbér 7 /Q Location Drilling Subcontractor
S 32 A-14 AEL
ogs Prepared By 0 f Drillc7)7
. OO'JkCS (9 . Cole r~
ICompany Drilling Method < ‘W P
F)
M;,us/?c Rolosont < / 3 oyl
é GBeEow g‘ =F
- d
i (Feet) f',g % Sample Description Comments/Remarks
‘ m—ﬁ>< [ <ceobeve vecl.od desB =~ 70.747.
[4]
1
L e 'sz(,.&m,_b_u@:&ﬁubm Loyl élk
2 s | med -V, coavse . tA” craricopal
e | g vranles 2!{/( pone prbflec ..'.f/o?‘,.
] SV R = 3
) ! I i | reieal mear raolat v un
Qld =,
A L BampledO /05
- . Ao
T ; /
T :_t e td
I s Sowel @ 022" |
81— o:jg-;- 0]
-] E—
¢ (o}
1 -
= e %2 ¥
ey LAYRELE o .J,.;/,.....d Sra (O IR SR,
R 3 | 21 el ~ 3, c_c-.fsc e '2h seses of
| S lavascies Scuavel Bane o€ Thhie
I RS IS Nobco 0 V0w lomitag, Fram 142°To
P I 742,57 suads U.Clier Monl SamedO +7Y7
L. lo1es
12 5 -'—.-—' tz S':..;aé_ @ 2757
N I Saetal© 7787
7 "5 9 SAmfod ©_ /)7
8
-] —
/2o




OSR 30-27# (2-12-97)

Field Geologic Log

L

/40

roject . Date Sheet 7
Afm ONREL ) dngle Deilf 45° 3/2%/20 oo A
Well Num| Location Drifling Subcontractor
LIRS~ 32 A-14 AET
0gs Prepared By Driller
I, Neowkester 7. Co/@ =LY
Company Drilling Method
LUSRE olsSoire /; ‘cace
& Depth =
2 Below g ls
z Sround 2 EE Drilling
E Szl'i_::to)e o ! Sample Description Comments/Remarks
12 ofeel [ See above,
L2 [ |
1 .
R A Y L0YA /¢
2 Seref? = ’ <z~
| L1 - < o] v. 7.
3 ;,' -' ol _ls_ﬁ_.\!_ﬁ_é_j /‘--La~l =2 /26‘9/. ‘g““//VP 1&’
—==°
/3 st .2 :|9lso
4 Vo
7 et
8l—
9l—
/30—
1
. cgg.ﬁgi}u&%m,_ < /757
2 | Bvey wcals b o 2lldet?r LOYR &/e uuf S Orng
| .r_uﬂué_g:ﬁd_ﬂa_mé%d‘ff po Tl 5
3l T &L(L_Em‘_@igm_ﬁ_a‘u;.m,
. m_mey_sﬂhw{ el et fosl
4l  pedubotes
[ ] - I( : C/ﬂ.\)’ 252
51— v L g
cr|  TEG|e| Ay e
sL_| :-7 t Yan "% - pael fucy VB 2, ’I/n.z Zarf 7&
_'j 1.;" o S ol pode Vucagise 4o i) apen avnedes
7t e il 20l L5 T Sapbetf e 3T
: l' l‘ - "
., :‘P.. (<
B K :;.'.
9




OSR 30-274 (2-12.97}

Field Geologic Log

%roject - Date Sheet
A vy WL Ang/e2 D0}l 45 Z28/00 & s
Well Number Location Driltihg Subcontractor
RS - 72 A-14 A£TL
[Cogs Prepared By Driller
I Neownkeste A Colenas
ICompany Drilling Method
Zskc roflsseac /27 Ge€
= Depth 4
é Below §" =E
Z Ground g E § Drilling
E | Srew |3 - Sample Description Comments/Remarks
150 [ ] | s cealinye
4
1
I 1Sl #5952 o itburt0dR 708
NI ,_‘-. 0 7 - 4 ] 7 =
m_-{':;} ¢ A Lol 'ﬂ Ay ;m»,k; g&dég.
3 2 5% )
| oo oS S T Lim el
P ) A0 rrewid
. 2 %Mm&ﬂf_ﬁ/él Sevevel
/6 st ] _ZQMMM-'M, Aol =
= L, -, /, s
==&
sf— ¢ -=| 15 ﬁ" w
=" ©
14 .
o <= P
™
‘¢ -
] ‘ral ' -
s o St cubTe,
'gn 4o e - tse Tl
%0 S o) onel axnigi :
1 - : :
s -: /- ey S 5.7 20-T52 ‘
===l | = @ L e LI AT W Frune- -Fﬂg’ cevest | Seapdel 1527
I - 4 [ < e e ’pve.\'fa-frm - -
3 o 3 <« /s 3
-l = /58.5°
> 234
- gjzs
;- 253
24 A
T L /56~
L = ..‘ % C, ' If
7= 20 - £ 5 s - 1527
I ; | Coavs@ il SocTeq
el 73 2
o A
] —
Ves oJ:




[}
i QSR 30-27# (2-12-97)

Field Geologic Log

[Project Date Sheet
° P
A/W DNAPL [Angle Deill 4 s /o0 v AETE
[Well Numbef 4 ~ | Location Drilting Subcontractor
pEe-32 A-14 AET
0gs Prepar: Driller
T NoowkesTex - Coffospern
ICompany Drilling Method . .
LU SKC rofasonsc /7t ‘coce.
= Tepth -
E Below @ b=
z Ground 3 g ]
= Surface g { s - Drilling
i (Feet) ample Description Comments/Remarks
V7 24 o] —]
1
g S gl 202 S Tvun bra 2SRL/E Fiuo -
2 ComdsS & - i
sl
/‘Z 1. Sty pheot £ ZE’-[/
4___.:;_:—_ » - S‘;'x J';ﬁ ffm bers 7. SYR g/g" Ve Ele -
P Ry 7 Sctalect 2 /87,5 7
1 p S 70 2, v e 2074 7%
s—1'~%.|g COmYSC V. Coc0h
s ) : Avle <
v, e , ——
._..0:'\. - FZ I(g
bl o
o et
AL
/7oy
I et l¢]
L _ Sl 12/
| 1t vy z F eclol. 2 57PL s
— e
4—fa% 6 5 re 7o sel=b:
|| —r el o s ¢ q.' ﬁ.f'.
al_| s, 3 Soveen] T clagy oemobere  Ton anet {7 7
/¢ — 7% TN EY,
4
] - iz 4"
5 30 28" Coud V. Frva oo
| e Vs cogtce o 71
61—.
7]
al—]
of ] (27
‘e Vi X




OSR 30-278 {2-12:97)

Field Geologic Log

[Proect i . Dats Sheet
A/ DNAPL. [ Arsle Det) 4s 3/29/00 L2 ad)
Well Number # 4 Location Drilling Subcontractos
ES-3 2 A-2%
0gs Prepared By Oriller
i I NanwkesTer _ .“./4{“. Lo Lesan
ompany rilling Metho
LSKC BoTs comne /32" cott
& Depth 7
E Below
Z (sart:fund Drilting
= (: e:‘:)e Sample Description Comments/Remarks
/& /go [ ] sEee de'\’c
1 3
] Bep oty Gl Gtfe'ng caln o Cloye,Jaacl
7)3 SO Tn 207 thﬂ/ olocS
2] _C&‘V Fal S
| af $7Wn.. 2 SYC S/ Z et . Pl
Al 70 ST PP AP 1%
| Y7 :
4
5[] _
|| Zak
sl | Cre P ’ C/
oP s
l? 7 v Z - TH1]
—— y . laq../o‘" 'f
gl PR o il -
| Stk o7 48T
ol
>t
190520
1
-4 C‘/_q;;\ A dﬂg. CI:‘. Z 5‘% . Moa/
ZJ: o °® o v sl o e lbete 7o S ¢ /B
- o for] v/ ‘
3 e 7z Nen ™
_— Vof :.g ~ C oax 3o
41
z -
@ [] N : { Do~ Ty
S P W foule fvas 7OYR 2/, Socgal @ /2L
Nl ",. ‘I —layey 2wl (TS, i
I \'T. . M-'Foi-\g - MJR—/ «.-,’72 Ao h Mvsém%
7l . PreseT.
‘.l 3 -
I R )
o .
==
200— ‘ |6




OSR 30274 (2-12:97)

Field Geologic Log

|I==roiect

G 2 Date Sheet
A/t OMAPL [ Argde Bel) 35 3/2¢/00 LLaf)
Well Number Location Drilting Subcontractor
MRs-22 A- 4 4
ogs Prepared By Driller
I NeonkesToy /. Copernan.
Company Drilling Method N w
LS RC Fotosonse /3" cme
= Depth
2 Below F |eg
z Ground g g E Drifting
s s(:’;gge 3 ! Sample Description Comments/Remarks
ol | Se =mbove
| 25 e
1 S QAmpleat© 201
__‘:-;-: P St sl C/fi‘ = %é = Zo Somdy Cha ’j Sy oo C/QQ_;
2|1+ -" > 7Aoot lomdtnd calatis 0 C v oatalod V‘.'//An 2ol
-~ e ra, Soed ACK Teotel'sd byay
3 "'__u' -4 Ty lal = v T .(g., .
[ |- Z
4 ’_-.D
sl .*"‘ ]
| = 4 iz
Z, 6_..:-.:;:- > i < P v, MZE zﬂﬂ s
— wﬂ“ﬁh&.ﬁh@
T f— s -
— ',,'7 2
o v ..' ’
| +] — i ¢ '-, ¢
20— e
ol NS Seeg <F2i7
1 ‘Y 7L

ES

[]

1]




OSR 30-27# (2-12-97)

Field Geologic Log

%roject

Date Sheet
A/t Avea DMPL_/ 45 PAncte o' 2~ 29~00 an N
'Well Number Location Drilling Subcontractor
MRS-332 -
[ogs Prepared By Driller
Ty MoonkesTex S Cotiemrant
ICompany Dﬁﬁg Method q
wskhc RoFosonmes 24 cove
= Depth
g Below g | %
z Ground E E 5 Drilling
E S(:’;:gs =1 ‘;o' Sample Description Comments/Remarks
(4]
I RS ,@;ﬁ FS5Fo  podls 5h ég//gw 2. SYRELE
1 . . M eyl sarted ‘
2l [~-7 < Z 2.3¥K5/¢
I X Tayeol (DR 4/C tiTAh NHrtlor
/ al 1=y 4 ’ - ~ Tt
M Sny cooysl
T
5L
6—
T
8 | f(*:ﬂ/té/ﬂ L7
9
| |- Sarctygley, Cloy T, vod uk S4
/o157 s, VN NN -
I V- cznz , Z;;-i? .
1 .:="|2
2: '-T-- ) / S ol & (2.7
B
— 7|2
2 s
sl
i k2
6_ -0-0
_‘;—-—‘ 2
g4 S
] = 4
8f—i =’ Sanp/elS &7
. ®
_— :_, - [
] I R
| == [Pl oy 8S-75% .
3 2 ] /DDFLGLI. 29 e yellonr t wd T@ mallb'val
=0 Reet, ‘ 7




OSR 30-27# (2-12-97)

Field Geologic Log

==
Project ) ] Date Sheet .
A/ Aren DMPL. /4S° Argfe faxing #-29-06 2 o tl_
Well Number MR 2 g Location q Drilling Subcontractor
S - - /' E
005 Prepared By l Driller
=y A/ooukﬁgféf Y 4 (a/gft)al‘/
Company Drilling Method ¢
ELUS L Re o coar<
[ Depl
g Below g |ef
g | Soud | 2 gé Oril
= S(l’l:fef:gi a ! Sample Description Commentsl?%matks
20 |, ~8ee above.
3 e
| i !
2 Jd. =
I /o)
. =
a1 -~
— - -
sl_l7™ |o
s— ~lo
— ’
7 -
| [, Clnyoy Jasal . Crny 20-20%:, refRX
8 l"'—'-f‘- 7/?, Lo - 20t ool —cocrcl
| ’T_l:.“ o 50 me. STrory fyac o Wty
9 . . Py D 2.9
S P = zo- :
3 o= =1 . 1 Spaplel € 3067
|1 .i"", 2 5‘& e ' T4 ,Eﬂ::éémlmﬁnlt’#u
1_'7‘-'.:: FLine - aof = i
2|, v
I | -5 ST 1526
a ) 2 oy v !
7 |- f‘o bfine o €itne, S2FT . _Seas/@t D 1Y
5 4l —'-‘_ %
1 e =
5 /
6}—
[ -
I
9 [ -
I 9 [«) c 20-%07% 70K
5 o - :." . ) Mwmm_m
'f - 47, b.m_,_zuml_m._ﬂ_m_ﬂlsg_&zemt‘u&‘mmg_




OSR 30-2T# (2-12-97)

Field Geologic L.og

l?’roject o Date Sheet !
Al DARPL /45 anale %/3//00 o £
VWell Nunthér 4 Location Drifling Subcontractor
MRS~ 32 Aty AE1
Wy Driller
S Noo..l{es'fey M. Colowa.
ICompany Dirilling Mathod . 1)
WwsR< ‘ releson-¢ / 37 cat
= Deﬂh
8 Below g |ef
2 Sround & gg Drilling
o S(Lll'r;:‘t,)e = : Sample Description Comments/Remarks
ol : - a-of . -~ - - Lo
¥ | _', e gnoed o _ :
5 o R E
3 - ‘ 7
.4:'-‘-“ 5 S?/p Yy
5: -
] ,)_'
5— s 5 7
— |9
8—-: -
, ]
N L I I % . g L &€
ofb— |1 |eseskead  culeved, rellicd, pugle,
75———\”1 s ugel
[} . ‘ - v, T ha ¥ L
| o150 53,8 Saud v foper Mtf, sﬂﬁe éé'
1. |5
é 3 . S gt & 5F”
; ===
4 As
6|—]
7| —
o ]
—— 9 |
> -.—- C o -
7 <7 L
o ' _'. /Q) Iy 7.
ol < |— N £ Pal SYP 2/4" 0 7oy colars ¢ 4il® \enl.f/)




OSR 30-

-27# (2-12-97)

Field Geologic Log

Emiect Date Sheet
A/m DRAPL ] 4s° arsle 3/%4/00 Y o t)
Well Number 4 Location Drilling Sébcontractor
MpS-33 A~ 1Y
Cogs Prepared By Driller
T. Nesvkestex . Colemarv
Company Drilling Method . ;
(LSRC refessme/ 37’ coce
E Depth -
g Below g |z
2 e 2 E Drilling
5 S(:f;‘:;:)e 3 g Sample Description Comments/Remarks
Go|—j— ~ 2| / ol - v U.Thi Clay faatuat
I | oxtcent maldylé Neae cadofrun, Flom,
) ~-‘~’7’i | U Flne = ned, -
7 I g X Senplod 2§37
' —+ S|
& Sl 0 /e
4:__-; » St il © L4 7
sl 12
s— o @
i el e ld 2 5
B o 2 '
P S, To C/ S S - o
Zol—] /8 v ’ Loy Colots
I I af veld'cd 9.&¢ Pogl CiohiFe Et‘u--
- 5| [t
9_ ""
_-/._.' 7 S""ﬁé—‘!lo 73
8 L7l
5 ::
n_ A7 ;
[ [ clasey Japed Clas z‘s?, .5;.—//.4..::‘(
pd N Y o ovon /OYRSIR, - Fone =raatsie, Fion
||~ 3
8 Y. %
0|2 St & 79 -
9 -
P 2 arsd AJp//-u /AYlél?
9 2o P |35l bine ~ u, Canvie, 30FT | Saswial € 25~
5




OSR 30-27# (2-12-97)

Field Geologic Log

Project . Date Sheet
| A [m1 brhes, /155 anpje 3/3:/00 b ot
Well Number ° [ Location Drilling Subcontractor
g;ms— 33 A- 14 AEL
0gs Prepared By Driller
Ty NoonkesTa SY. Coleman
Company Drilling Method ¢
Drp{f’-s R Cela Sons <
] Below g |e§
2 Ground . E g E Driting
& ﬁ::;? 3 : Sample Description Comments/Remarks
s,o_.',‘.-.:' ? Segabﬂm‘
1 : ¥ " 2
| ? P R ) 3 Somg/al© 27
] —
a1
sl
6 —
7—
A
9—. 2
| ] - | 2 ; 0 -
99 O : agﬁ-go(m Ty  dmveof = i) COaYLe
L | ] e s Yoane ascimal pedd/e s
I 27 2627,
R
e I St ol © 927 |
r— .._ 7
3 <N
10 I et I
S
- -:.. "'. A
S—u el
—
-] — : :."o » &”/QJQ 2<7
7 _-':',-".ot'a 4 4
8—1
9 - -
I LSS Ssyul . 90-&_’.‘ é&w.’:ﬁ eg ngu[ an"k
LA 7
ol se R P amm%w_mg-
WL ¥ coatse wTlererclest pebbles Sasphec/i® 106 57




OSR 36-27# (2-12-97)

Field Geologic Log

Project Date Sheet
A/ paAeL, Jys® arsle Y 1/00 b o i
{Well Number 4 Location Drilling Subcontractor
Rs-33 A 14
ogs Prepared By Driller
Jv Uﬂukufe(; SV Cotnan
ICompany Drifling Method
- W3R Yo7 asonsc
= Depl
'E Below § =E
2 Ground 2 E Orili
Surfal ritliny
E (geeto)e a oh ;o Sample Description Cummentisgematks
’Dn -'.,f:' 9
___.‘."‘.:00 ® rC‘de 9& . é[&n fSA 4!//!144. 20Y8 ‘/‘,
1_§/ Seve Them ae u& wsFar '] . gggﬂgggg'
A 1ol [Saed, 5% L [ Sepled P27
| o =ls| <& S it =005 oxts € L Newiles
3 et ] Sevewn) TA:n ovy clay /anw vgr -
/! I®
L) —
) qd
5 3
B
7
. -
9 ¢
140 M.?- 5%, As_.mw/ow?va; o Frie =
220 _ enedld 4 Th accasenl v.coatse.
ERESNE SRedled @ 2077
I
I
T
a g
ol "k
12 I
sf—~ Semsriel & 1/5°
I
7
8f—1|
. .
I 95% Aroen:
/3| 124 < eme Sk . Tdin loyets | Prolot @ ;20
|_ v Lore jenY, Yifia - Coavie ¢ 74 conlomd )




OSR 30-27#(2-12:97)

Field Geologic Log

li==rt':iet:t Date Sheat
Hm DNAPL /4 5° Ansle 3/3/00 T ol
Well Number Location Drilling Subcontractor
_MRe-33 -4
ogs Prepared By Driller
. Noonkeste M. coleman
ICompany Drilling Method
“?BSRC Pofesonic /2% case
= Dep
é Below § =
3 Ground 2 g Drilling
T s}‘,é’;‘;g“ = o '° Sample Description Comments/Remarks
IZ.O 1<~ .. i) . . I\‘,‘ d
S ELIAN 20 Sey@ial 20ne 7iaT ave $HTY
[ 1 o) . Sampled ~f F207
i3l H
o e o
al |~ 3@
] |2
Pl - P
. :-‘L-: ® fs*gzn—/.—zc 25 hd
S S
L e A P
—— LA
7
] —
9 [ | - +
T e ég@qy, ZQ&‘ h[gw;_& %gM/DYKJ/?
/30__ PR F.p\.g * COo%y L@ Coupl/e z-fo‘g; C«Az’ S’Mﬁed K {.
I ..; _‘:‘,:b_-g.c_ preson]
4. ¥
P (O
/o My
a O LA
3 L o
.
a1 Samg ol & /857
_E 5a =
L s 2. rg = oy
& -';.: . N oy Ped e s pae
7 _-.‘-'\":
MR
)
9
—:'.";' S tasl s vl v o ;‘k’:o C/Gye_-}_&“_'{( H¢//0dt§
PAY 4 Ao, L Fint= Coaigt Clnyly Sz na/al O 140
Nl 5 -259, Seveys Saminne Tad vy’




‘OSR 30-27# (2-12-97)

Field Geologic Log

Project . Date Sheet X,
Als DaPL / #5° Onsle g@/oo on L/
fWeil Number Locaqun l’ Drilling Subcontractor
PIRs 23 -) /A
[ogs Prepared By _ Driller _é
J. leu‘fn . 1. Colt man
ICompany Drilling Method .
wSKC rolosonie /3" cote
= Depth
& Selow g |k
Z (sirc:fl;nd ;'5" g E Drilling
& Feey | Sample Description : Comments/Remarks
tyold 2o lp| | Se@ abeve
H e
7 1
/5 [
3
a | Sampfal © /Y7
|| 2% & /oy /8 Ve Fina ~
s Sdealelt 2 77
6
7} —
8l—
o
|| -..'q Py Ancd, T - on vy 7-57&%
160 iy T Some adTp ovaTliin oed Some
I 3 refolisd @ fas 2ol ~ C onrge
1 e 4‘.'\- 7 .MAJP i
°_ 03
] :-. s
% L
5: ,. ' Sth ot & /L1
I -'._ )
6 P IR
— . sl
7
8l—]
9 v ’
e Seasl TPb poleesh oo liour 7. 5YA /8
L B 18] Fe y : - e |
7 /‘ R A A an ’:'\ul )
-




OSR 30-27# (2-12-97)

Field Geologic Log

[ =
Project Date Sheet /
Al DIAPL /45° Angle 3’/2//00 _? a4
Well Number * M Location Drilling Subegntractor
MRs 23 A-14 ALT
Cogs Prepared By Driller
I NOQU k&s‘rg" ” C-O/BIMA/
ICompany Drilling Method f
wsRC 170 S OM+ <./ 3%CoNe
= Bepth
2 Below g |e%
2 Sround & E Drillin
s S(:::;‘-)e a ﬁg. ! Sample Description Commentlegemarks
/‘0— ‘\ ) v : sy
1 - ore<e
[ 4
1 e /
-.—‘v
. o |2
117 of 1 9|
L1 T i P -
sp—4+ °
P
6 . ' ,
7 " eld
_—— -
o5 |
r: i ; C/ 4 - & - yr
9 R LY éfﬁd—’-’.‘“ consat,
R L= PSS, & i 2.5 YR/,
170 < 4]° : - giet | Sompl® ) 7ps s ]
|1 . . 3 vaaul e,
M I S /o
I
’ L0 'L'
I T S
a ied J
j? ] o /5 Satvnp/ el O I P 4f 2
al {70
-y
—] -7 (6]
s
-7 |/
sl {4,
7:<_‘ < Sl AE 77"
-t
9_ S
_-:_—-‘ o= o é o) o
/e T Hesatach @




OSR 30-274 (2-12-97)

Field Geologic Log

et clony s orrdint voccaagd
4

Project Date Sheet
Ay PAHPL )5 s )e H-3- 0 Lo ot l)
(Wall Number Location Drilling Subcontractor
E5-53 A-79 AET
s Prepa y Driller
Mo lpsler/ S s 2 plrae] Colosnan
ICompany ’ Drifling Method
. "
Ve [ ﬁo‘fvéb‘u < /3’ Co~<e
E epth .
g Below g |s
2 Sround E gg Drilling
E| e |3 : Sample Description Comments/Rematks
1802 = LYY Lley (g0 R
| wliin ot PID Ogpr,
11— dLo—crs !
S S QMMMMMM@
/9 b3 I P
' |~ Semepthd 1820 |
] —-.:-‘. PED bW IEN
a—1.
i R
I T
0t
& [t o
= dancrpelod/ JAL S € |
- . 1825 @) eae)]
N
f— »
ol |--°-
L1 . -. ’ wm AJ-;:L"",\:A&HL- > y;u(\:..-—-u;.ck.l
19 o} — s, . [ seian .5 L
2 1. Ho 2tc v Faasie)
4 1] R R rnpled 192 O 128 .
L1 -~ ! Alosn e drror snmncel 4 Saa—vifa
) L R d' >0’ na
e Fepce iica,
- _:. . gﬁ_@&.ﬁ’ Yelnd .;.3 7
1= i ?
I —gre caoedeal, b tede
5 o n sty pledies ' 0P Fopeh
|| == Yorinmg Jarmigr (Mammdindk ) 2omoe
e ~. '-’ N 4
L. .a'. j:m&‘%ma/ b‘(wﬁhm tcerid SYR TG ;
1. - pea Mc/ﬂ%a £IDi2ppton
8 ol (0-4o8) 6014 Ulorg oo ) ke lawns ot
L] 3 * . J A
9 ‘4 /88,8 AM/!:J-'tA- sals2
ra .0 '\_ Q‘ﬂfﬂ@%—“ﬂﬁm&w_ .0
1

D Hap,



OSR 30-27H (2-12-97)

Field Geologic Log

ﬁojed Date Sheet
L/ YS® Pre by Y300 NI
Waell Number “ Laocation Drilling Subcontractor
MRs-33 A-1 g4 1 AET
0gs Prepared By Driller
|y Doong e M- Cotermmn
ICompany Drilling Method
Sy C RQatugrnec
& Depth -
& Below g |z
Z e g E g Oril
rfa 5 rilling
s s(ll:'eege a g Sample Description Comments/Remarks
uo_:——.--.— (90—'['07:'\ *C\-.;!‘A--p (00"‘402) Saca
- N v [y
et arzceas 2 o P ngHoack
I g R
Lz 2t {-—- ssgs ¢ Jusg, (xBoRic),,
e T ._Mi‘ﬁ""l’h—- OOl ol ta aganal ¢ o ok Y vemcreade <
al |77 4»%&2&9’_
I i 2 22000
. ’ ’ . a.uf‘ boran ek e
— £ ere 37
= | Seael cnilaesd ) irecatrns, dnrrasvacal, PED 2 i,
a .
9 = > o le a_'ﬂl.m
&
el — 5d | e
210
) ) —
2
a3
4
I3
[-) —
A -
81—
-] -
0'—

2000




OSR 30-274 (2-12-97)

Field Geologic Log

Project Date Sheet ]
Al DnaPL FYOO » 22/3/00 o g
Well Number’ Location Drilling Subcontractor
MRS 24 A-1¥ AET
ogs Prepa M Driller
Seny Meonhestel W Coleman
[Company Drilling Method ’
wskRC fotosonic ) 3 cul
= Depth -
a Below F |z
2 Surtaee s E E Driling
T S(:::tc)e 3 m - Sample Description Comments/Remarks
; g
[ oT|o| [Saadsclay Cliny sk  vced 2.5YR 9
! Ci] = S Th @ iloie mattlivn , SCnet Flras "
_'P“_ Om 569:117‘g..l.
-
sl =]
I g
al ] .., 3
s ‘,__ 3
6-—";...“':"'15 Sarpled & &°
o I - C F/ of «/2
o] a | ceint €0~ cotyse :v-..l.’.: Ste
gl T2 e cloy Sad at " /S.S7 e’ comse
I ey | ro v.Coav¥se o 70 wellow el
R | P Rl
qo—" .
2 1 -.-..—' o =
- SOl © /2.
2l T M
o -
3 N Vg
] - SRt & /S
4 =l
sf—1 . .7 .
| ...’._;/6 oty 4T '« Ve A
S s |4
7 v _'_'_ o Clayny 3 ot p 5.
i T : A Y 250 A Sannte ol © P
ol -+ 7 vl 2.3YP & /20 V-F e~ mmeol, wen
3 1 20 7a v P.'..,-P}....
obd' l2
2 | s S=ngPlat 2 O




QSR 30-27H# (2-12-97)

=

Field Geo|ogi¢ Log

Project Date Sheet
Alm ONAPL FYOO #/13/00 2 a8
'Well Number }y] R S 3 y Locationl/ Drilling Sdbcontractor
: A-/
[Cogs Prepared By Driller
J A~y /Vaouﬁaﬂd . Coftman
ICompany Drilllng Method
wsR < Ao75Sows e / 2" cove
% Depth -
g Below g | =
Z Sround E g§ Drilling
= S(:r::ge = g Sample Description Comments/Remarks
Zofp— " | see abeve,
1 ",....:_Ll-l
A I s Sasglede 2.2}
|| T e - ? sy Aosen '
al .70l ! 7.3 P
1\ — ' 4 TR P 2 -
e O X
sl . .iz -
=R e
sl— . zﬂr
¥ B powny Sacef N7
[ | ‘f;?d 542351 x. rel Z sM’é Z. v ¥.l0
o W 4 i & T, o coxs, &J Ia, coavsl q#vcnl
] %_": Th o Ll faptn oresen], Samated @ 29
9 CRie:3 7N o0
|_1on ¥l chay ey Sa < /e o /T -
Z 0 . = |47 . u\k <7 2.7
l./ 1 -, m»m = < F.&.v Conggp
| ":‘-0 (% “ulr ¥, LT
e o 33/
zr__ o 11'
S PP
—/ & |
4 .‘?_t: /o
s 0
51— :~i'-;' 20 c 27
sl—{ &y fas
7 Sand, Z5-302% ‘v inlaes af
| .ﬁj' : e @.' d:b ‘QJ Amu&ﬂ s :"ﬂﬁl :g‘
8 oo fial oo more | 2. Flrcs mual. .
5 e “mumcw Lrecet
== |" Sang/al S 37|
o7 b




OSR 30-27# (2-12-97)

Field Geologic Log

Eroieet

Al DMPL EYOO “Yi3/02

Sheet

3 of_z__

Well Number

mirs- 34

Cogs Prepared B

Locati Drilling Sdbcontractor
P
A-r4 EZ

A
"y /Uooul%s{ﬂ e M. Coleman

ICompany Drifling Method, \ »
(/USﬂQ DSame/ T cotl
= Depth
E Below g‘ =&
= Ground / gg -
= Drilling
s S(t;_fef:ge g o : Sample Description Comments/Remarks
70___‘-:;. 19 Se& above
2 I 5
I i
2
— e le
&} - .
Y L O £ Seud/el C #47
5
R_
77— L /-1. L4 31-\-(7' JJV CA&- C/-ur,o30" M‘
L 4 N S v -
n .;‘\T d :g(ﬂ' 5 s Ylmbi !.E:al --M‘ :_th.(‘-.’
N ‘ : — ol
ol— - —5’ rovay keTlg~ i
5 o=
—=="" |3
==
G — T
) I BV l P ] : / - A.!J’
P Y o
3 s oyl Ftaedied Sellave tox R g 4R, Fies comse,
I e Ty Fo /5= 23S
A ey I ~
5}— ; Py
e
6 S| 25
__3"'"‘: ' e~ e
8 f::":: 10 M&"Ad'g 4 Sﬁ%ﬁéﬁ&ﬁﬁ;
7T o 1 Sand_90%  vedlidbin 15 9
7P| [ celad e tlon 2 55R6/R Floam
4 e PeSomese,




OSR 30-27# (2-12-5T)

Field Geologic Log

Project Date Sheet
A/ b, FYo0 13/60 _ 4 o & _
Well Number ~ Location Dritling Si ntra
MRS 34 A-14
Logs Prepared B'y Driller
Sy 1{/“&;6'(727' /7/ C(S/@lﬂa}\_
Sompany Driling Method
. Vi
ushC Kodo conie. /27 coke
% Depth -
] Below g |z
2 Ground g E g Drilling
= s(:::::)e = Sample Description Comments/Remarks
éo ‘5] lsee obeve
1 s SaunpledC L7 |
] o
i 7 20 |
|
A
[y —
6 Jrewereed -
I Ky s aidpelybe (YRCA,
e e | rat e o omeI @ ‘k"TL_em'.QS'lLJ V. Cwacay
b I i/, oebbles a7 747 ry 227
Saxnptogl £ {9
9 LR L4
7o t.%710
R = ] e T 72
| .':.5_“
o *$o w e
|| =l - P/ any i 797
a - Y e ‘ Ly L2S) Pﬂ 7/7
_i*:-n- q Ve Flop =~ L PPED) /:.s
] B p—— 5 & vl
5 i
s
A =% FX3) Prk
»2.a.|0 S YL i e flp-n conrize aST]
a Y . £ SBaael € 25/
1 Y "‘:'. 6 ‘s_ 9 10-\;—\; d M{‘(/!
a, oL}~ 70 fia I1d
]
y .'w:‘ »|0




OSR 30-274 2-12-97)

Field Geologic Log

[Proect Date Sheet
A/t DAMFPL  EYD0 /3/0o CArE 4
Well Number ~ Location Drifling Subcontractor
MLS 3¢ A-H -
Cogs Prepared BY Driller
Tay /Voou/ét.‘ﬁ' f ex /)/ Cole man
ICompany Drilling Method
224 14 Ao o somie, /3% Coxe
& — Depth - -
d Below Bl
2 (s;w,fl;g E gé Drilling
LEE (:'eet) 3 Sample Description Comments/Remarks
Pol—| wle] [rePer
1., -": Py
9 S P
— .|
3 A Sqtaglef€ T3 |
]
s| ]
6}—
7}— ~56% .
9 : 7 L
| Soad
Zo 9 o}—-
11—
WIS Sy -.. L]
2
) ]
. -
7 l: .4 égbd“ 52 !:ddcs4 g&“’gy 7-S?f
el 1642, sl =Ty, cOONSE o Th meny '
a :=-‘;‘ =r~.ak!‘l 1“‘&[‘( o T 92 S‘vu Zé
// o | ""J‘:Q ‘.
o ._, ’ f . -V wedl ‘N.Ifs
/o il ¥ ¢ At Y.




OSR 30-27# (2-12-97)

Field Geologic Log

1t

/3

'ﬁo}ect Date Sheet .
A/m_DNAPL. _FY Lo Y/ )3 /00 b 5
Well Number ¢ Location Drilling Subcontractor
RARS 34 AEZ
Logs Prepared By 7" Driller
Toy NeonkesTec __In Caleman,
ICompany Drilling Method .
Lo s RC, Rolosenis / 37 cont
[ Depth - 7
8 Below F iz
= Ground g E E olling
& si:‘;:t? e [ Sample Description Comments/Remarks
/00| —] ',.—‘,: ° See sbaye
l— - &
7 =2 Senplel £ {617
|| .:\_ e Yo L
P :":.". Fla “Cacive
EERRRRNY]

ISATy Snen/. 3047 203 ‘ e tloum [az‘aa S« o, a3’

Pl e ol

LI

- ag‘ za?f v &l s ?t//gg’ 1.3 ¥R
§&F  meal = V. Camts€ T

8 :-.:' 22, o -~ - r g
o | 5o Sasplecd F2HG-
100 +; “led
I Svnpredl /257
1 3} ¢ l1e 27
o -l‘ ‘f
2 . l-- -
R
2 .
o <15
5'—'—!- “5 enl‘flo’me_e_g\
A
7 ',000' ° [}
9 R datal. = V. coassf, Seveial v, T hd i
s— . |o]. [faseay Clap leminae
9___:-:; . ¢
— 1 .:|©
1 7
- ey
/20 —




OSR 30-27# (2-12-97)

Field Geologic Log

[Project Oate Sheel _
— A/ _DNAPL. FYOD /2 )00 7 o %
Well Number m I Location Drilling Subcontractor
RS 4 A-(4
ogs Prépared By Driller ]
Jay Neoa kesteg M. Cofe o/
ICompany Drilling Mathod
WERC /fodeomc/Z ag(-e
'g' Depth -
E Below E‘ =
2 Ground E g E Oriling
T s(‘é?;g" = " Sample Description Comments/Remarks
0 S .': o :‘g nk‘“g_.
‘2 I /7y Saud 547 30% ST coy bon? SYRS/,
Ak T 12
1 ] e “ Foa~Cense,s
I Y L
/73 ol ol VoA ey Sand <Ay 2S0, | Dol
] Amm .‘&3 o ‘M'JL&LLM!’/ “ >
W R I Te Comisa~ V.comse tever Fars
|~ foyets or sAelly Sogmeio Finkevd
I alte .
| l&sels
< .
=T TR
g—_ ?‘.‘f
w= far S0 a0 2.5
|| s AR . IOY"‘;/#’ Calacs
81— i—....- 1 S =
|___Jo =9 =
8 e J
| ’\ “‘
3
B e,
11— "-.
{277 |s
2| -_ Suwaaygled p j327
vf:‘,.
sl £l Arap =gl
I SV 1] Foden £3nn ttoce of
al |5~ | Al % 7z ettt e . ‘
T
5 Con
6 L Sen glca’ 22168
| &M 8’57 (7., Cllon’ s} e (0YREA
- J ey € oo vs BN
— - e
15 1 AR B P
I ,- ﬁ
9 a7 By . Sq-»\'ﬂ/fp /37
/4 o] ‘- to e é e d
7T e laae, L., P




OSR 30-27# (2-12-97)

Field Geologic Log

=
Project Date Sheet ]
’4/ m ODMRP,  Froo 2/)3 /00 Q3
Well Number i Location Crilling Subcontractor
MRS 24 A~/ AET
Cogs Frepared By /
Driller
T Noopheste . Coffetary
ICompany Drilling Method . P
_ _— LWwsrC AoZosanie /37 core
& Below g |eF 7
E Ground E E E )
= Surface =1 q - Drilling
i (Feet) Sample Description Comments/Remarks
[" o -;_ N ;_ a ~s 5 LR Y TN N
I P b il goasl clady §can ¥0~/¢2/ So. Ay
1= |l plosve el bplo 7 So gl 1427
/5 L=t -
R 19y 7
E| HE RS .
— oo Z
4 14s <
1., = 3 \ -S—g“.l Wha, i Bl (A RZ/ T
sl 1% (V. Lale "Drre (aYR $/2 , viFlg= wial.
.. - 1353
S— . s T
7
ol |
150 — >
1
2: N £
] LN
3 LN—
|
sj—
ol ]
4]
. I
o]
] J
1]




WSRC-RP-2001-00171

Appendix B

Daily Activitiesfrom FY 2000 Drilling



‘OSR 30-28# (2-13-97)

Daily Activities Report
A/M OhAPL CLOVO{T&(\M)O ~

Driller Drilling Subcogtmctor
Ca/& man) ‘ +.
Well Number Technical Oversight * |Oversight Firm .
. MRS-27 | T New, kestee - wsRC . i
ocation . ate * |Page
M Seépage bas.n & /4 /0 ]« 5
Start Stop Description of Activities/Remarks
Z. 2% or-nm 1 mcxsn.lrf or 1ocaton, Sort'ay <p
A<-2.9 L
¥ 20 {A’IJ Miﬂﬂm&%mm_&fn 2aved
. T oasin bt ceas al E e o 75
71’]44’\)\ Tielce To-tleal cand 'f'é___@’ca/, ed Ao
Bns gl YeTicreml fiiee. _ ‘
| L5 Z A ait = anZaTh z?fouv_, —nrh/ ecme fold L e
e e /Ts £ 1. sy - ? e e\
St el ofsd  erandlTiln o o sle :
e T Ly Il'mr SAz A A g ca sw\./ 20
200 - F;;:’lf;ff/f\ b BeelP V4 ff Al Lo ]-Hlf AMM dE.:f by za
%20 Oviiret Z2¢ 7 Zo

é}: ElePedax Davls Foug L¥ .
Ple (s Ry.'s o doe] Ao Ty Lot le. EX @ Pan
ER-2:4,

S Do R T |

Tectnical Oversight Signature

9«5 Yo | Dato 7/4/40




OSR 30-23# (2-13-97)

Daily Activities Report

Profect

A/M DNAPL.  FYoo
Driller 4 : Diifling Subcontractor
. Cole man
Well Number Technical Oversight Oversight Firm
Locdi MRrRS-24 ny Nc\awh ef;’v\[ 5 s QC
on . - ate Page
M Basirn ¥/ joo 2 a5
Stant Stop Description of Activities/Remarks
7.2 Lhgins Lp Teuek— o lol- 228,
Desllevys — ctaled ¢33 80 ’/lM‘
Dlevs ralr pHreak at 16 'on. 1§ mons.
‘0 mm e~y Hayr' 5 e A Do _»],‘,J_A wig Yol o4 /a: Bp
VAT = Dy H?Ys P "
> . v grod 7 7o :
A4 00 ¢ v
4' /ﬁr a5
. LT M .
2iz2 Treoe el ﬁdo.é&(og SE# 2T id Aeoled T
Ta Tie. < E;g Ap, g-’gg, .
PR K pIIrS 5_b_mke
.?'Z.&/ Y7
£
4z o0
Tachnical Oversight Signature f; _% é Date {/ 5 / o
o (v}
- - V ‘.




QSR 30-28# Q-13-97)

Daily Activities Report

Project
A/m PNAPL FYDO f
Driller 4 ‘ Diiliing Subcontractor
. Coleman AET
Well Number Technical Oversig| Oversight Firm
MRS 27 J. anﬂ wwske
Location N Date Page
Loz i 7/5,/05 -3 _a £
Start Stop Dascription of Activiies/Remarks
05 sy s ;g_LLgA p LDV, _
R Y : il aso0l Leatre
T 2D sl e liod 2 B pedeng £ uﬂola-f’( E VAP Jgﬁ’
e i/t B / oot O UV f Ther Ol flels alll
b o, Thel Y ey ’fo l)b sife .
//,'aé v, ol g, P
A, cE TN A, T SpslT AAal T [ ves o ST D S
e aTher A- 24 :ﬁ 1 2 ;ﬂgn 25 -F/rﬂ.m;‘ 0@(%:
This NG s = Z <=/ oy St et
n‘9<ul7"s d,v? A5, Tl e cart o n Sad o o2
7}0 S'Klﬁ n MMJ‘Y 7‘5 m—'44.§ N
Ere) ﬂfup Loan. Lo s ocrliysel, ﬁm,ff;jm %_4_1_27_
Smat . Slho bf Lo practy T )] o T
2:2D-7:268- 7 !
72D Boja: 7 e :
> a1 7o s Gg..:/lt..._-
240 D] 12) " NVocar yona/g, ’
F:.l._«".slp‘l Y A, )7
o ) < L e——
—_— P
/
/
o
7~
e
e
i
pd
i
7
e
e
pd
e
e
e
pd
e
V4

Technical Oversight Signafurs g ?z‘; g Date Y / P / ’6&
g o '




OSR 30-28# (2-13-97)

Daily Activities Report

Project

A/in DNAPL. _FYD O

Driller

—miﬁl:;/LTA AEZL
Wall Number Techical Ovarsight Oversight Firm
29L5 29 T NoowkesTey wWwske.

Drilling Subcontractor

Location ] Date Page
P bosin 43 drgle . 4/2/00 o
Stant ._Stop Description of Activities/Remarks
Z=20 L llens aned vexsishT o Jocatina
FIO st Tine avn suaTo Teuek
| 29D woates ‘fru»uvkuue{
| 2355 Pragre m w71 cio o vw‘:rg_@elm___
) mbmdm_bmhw/ln £ M
V73R~ L iz 577 :
) S0 Sarc 7[-13 mnn...
/1720 Dl iloe N /owc &3
ml_&_d_m_&mm [2.4°,
I3 n o ic A et i FE L9, LR1%7%00 Dl e a5 laas
L5285 Deiljwes pullivg up Titn tE2 20, gl = X2/
550 Elnpdonl ¢ . ‘ap r
M.b// Dul/ Gt
<~ .2 79 p2) =) .
L——”_
e ———— e
Va
yd
)
e
e
pd
prd
/
e
/
/
v
/
/
7
/
pd
pd
e
/
/
Z

Technical Oversight Signature

o Ao = /700




OSR 30.284 (2-13-97)

Daily Activities Report

Project
A PNRPL FYOD
Driller Drilling Subcontractor
M. Colemanr, AE
Well Number Technical Oversjght Oversight Firm
MRS 294 30 | 1. &juﬁ. . wsRC ‘ ‘
Location ate Page
&sm/w * Hnafe dociny 4/8/00 & w5
Start - Stop DescripﬁonofAcﬂvlﬁes/Remams
i o0 avgs el
=D L Zalked o \AP p.gn o~
A ot e ) ’H Ve APl Ribbam '~ dl& Lo d
") Ay To 0% ‘fa 110° Todan, .
=i ('aa é‘/&\ 7z 7;5 UO‘(:(: e T E mard QI/"b yeg U/f—‘ Frav.
e &, P o To rFleTedgn Llavig
/200 \"(44-\. #2.7 : &L - i - .
bt T
200 SyoTing = s 7 A |
X }/// {” sl 27 at’ 2 Aave b 0r-'
Avr p0eny bremle-rg Hoepm PL T Favrn Flo ény
21 ‘nms «f Q\rcn\—' PRSP 4 u.'TiurA/P
0 .ba.%s. Qcc—( on MRS 3)
?0 &S O S [ s 3
K dabege wsel o LS ID e s il o RS 3R
/]S Yund [/, O 2.57, 150

Technical Oversight Signature

A ™ yrfoo




R 30-28# (2-1397)

Daily Activities Report

roject
il A /A’l ;0/1/;0 £L. pr 2 Driliing Sub 1
M. Coleman _  AET

fell Number Technical O:e:j.ght Oversight Firm

21RS 294 30 | 3 Mandioton . -

1 Basins Y5 " Hrge dorin, 28/ 00 /a3 _
Start Stop Description of Activlﬂaisamarks

rieo avg . i 2+

a2 7 7e tha =

o Ay v'l'o =J\‘ fa 1107 Toadans -

4h ot v nill ﬂa The AdFL Ribhae =~ ngg fo.d

R (e 7 To YOt e Too Emnil Job cesollt €row
: CHYD Pan. Th FleTelogn ) ayig
22100 Vet 2227 2 2/- e vee & A a
A‘+ . N -
200D - Fredling = . PN Yo <o tAs

2 oD Al ot amd 2070t 72 Aave éw_gzlaf_g%ub_d_'
LA nsgens Brealeong A Pl T Lo Flos Lot

22 hags ¢t qymf’ eed SoTlic Aale

xie) .b«%i UFM n\ RS 3/

20 baneg ssed . HMAS 22

Y02 SeZ vy ot olcitln g, mﬁS—TSG
AT Yundl ), O- 7.87 ¢
&5 e o 2L
Y S 7/ )

5/J2/ 00

Tachnical OversightSignature% !; 2 :
[ '



OSR 30-28# (2-13-97)

Daily Activities Report

J -’

Project
A/ DhaeL FY00
Driller Drifling Subcontractor
- 2. 60/5 mea i
Well Number Technical Oversight Oversight Firm
MRS 30 o Noondest WS RC ,
ocation R . ate age
M- Basin JEhile ‘//N/dC) 2o 3
Start Stop Description of Activiles/Remark
7 oe Dvillers 1 &vnsle):;‘t N YA
700 Joe Reses 4 — § 7.
IR )
L1 ‘28
e . %
e vo Juydz i
From <viod KoyFace 7= a7, tha/& /Sﬂ_,_ﬁ—__
. TnT’a_ya’wp”A mdw /-5 2.8 %
L 50 Doe ¢ ot 7
\\OZA. gr [
EA K@q(‘TNQ Tt.-h\
2-2Q |7k £ivTe Cany o) i
-~
/
f /
/
/
/ >
P
/
/ Rl
/ iy,
/
/
//
]
/
—
Technical Oversight Signature % Date o / y /@
( l,z " 7 /



OSR 30284 (2-13-97)

Daily Activities Report

Project
A/m DA)APL Y o
Driller Drifing Subconiractor
L P (ﬂ/z’h\ah AEL
Wall Number Technical Oversight (Oversight me
_ JDL_AMM}M _ SkC
tiony / ] ate age -
M@ Sim Z//-%/da 3 “-3—
Start _Stop Descrlplion of Activities/Remarks
/2. 2d Arilless inove waitdoe ove vt udey L aveyied Al AR
IL\I.K MJ\! PP . (-Xv p—4 [y
SN R TTR Y S -\.*
239 AT __A-)Y  fooksgEx  toxT lnceTlom -
3. .00 S e an. MRS 22 i
779 X d ‘ L Marpn‘-"-'q
Z
pd
/
e
Z .
d
Z
i
pd
/.
/7
/
/
/
/
/
/.
/
/.
/
VA
/
/.
/
/
/
/
/
/
/
/
I

Technical Ovarsight SIgnature\ C 7‘4 é Date % / /%,/ 2 0

£

y".}



OSR 30-28# (2-13.97)

Daily Activities Report

ket A/)ﬂ Avea DIUﬂPL Chavn e /ovm in 4;~

Oriller 7 Diilling Subcontractor
M, CK.Q«:/ ez
Wall Number Tachnical Oversight Ovarsight Firm
PRS- 29 32, |7 Woowkestor __wsAc i
ocation ate age ;
A-14 3/00/80 A 4 Y
Start Stop Description of Activities/Remarks
7% Syee £ 58T «7 LPlra Feailew, Lriile 2ve. To attive
t #oa.
#£32 LDeillee 0n JoanTion
Fieon Pro\ab bv.aF.“ r:‘... nleTed
Hiaa The tie ¢ L=y s .
Hine ced oo : . ot A-14. R =
Sa'f'u;) o, d "I.S"qu-./n' Aa s bere o0fov ol
ﬂ_'.-z-b &, Sl . -t ./! Ve I.
I’I: o N} . ) N [ #aToy.
74 b iladl £ 4TJA{M.
VAR D= Deillove veFvnpd .0 th S sy 2 ol e
ﬂ/ T ¥aper we Ry 7APTN Y amlrem./‘Fr.)
/n'cc.we_ deeu RPR?Y | 4 bvf e (Fon st
237 dwel Caf y 0.{(1/ 4»—/ (
HAa ¥ i &
.A‘ﬂ—r g..a"f w27 g A
PP 'T'a S7‘Zv~r'f TL bt e, /‘/:7”7’Mgrv4‘~\n
M-(‘A_lM-r .v.r,'va 9
2,22 [ Prlilexs "o for e day
-
— /
/
/
/
/
/
/
/
/
/
/
-~
/
= .
/
/
P
/
-

Technical Oversight Signature g‘\ m - Date ?/3 / OO0
v - ’



OSR 30-284 (2-13-97»

Daily Activities Report

Project

74/” 4r¢4 0”#/2. C&YRcTéﬁwﬁ o)

Oriller Drilling Subcontractor
ﬂ/aj»ca/ Cofe man

Woell Number Technical Oversight Oversight Firm
OéaKS-.?l. T, Noo nkesTe s KRC
Lotation Date Page
A-/% 3/23/00 2. o
Start Stop Descnpﬁon' of Activitios/Remarks
22 D Ovcx.s.q»(f Sa_ Joca Teban Jfé”m'g_é#ﬁl_gp-ﬂk 4
7% < Dritles aptive aa /oLgT'Z.. . :
P oo [ P Vo € & g Sre e 7 a
P . 4t - -
5 242 j;m_bﬁcng hlv-l/'v_ briatcr. &%
T M r’\'NS Q. LA In G-J 1/4
oy g TA A
oy radld s :
P20 L, v o, et !
"'\-9-, .f.’-.&....ef Rﬁ oA A-CI’
790 cln Ml (0 T DET vecovery.
230 i Do liers = ; . R
_ /(e.k:n) 7 : ! a‘ i -4 7h S‘.[an ra '
- pook @ ZVcasts, 7o ore ¥ ceal T
V7R Qa An://@;s Lo b o TP e i %
¢ ot O Vo 2, 24= 20 €7 7 Ae2 Do ve cavenn
12200 wwasmd 2p=3¢ € 00 % cecovery’
2:45 ' me axe oo el ¢ FT.  Ollfers /v-FTr;fg Lo ou,/( ep |
. e ol pe .
>~ D-o/,p‘o;‘ N 3'17—1 29TL {/(m;lli_.. .
Cgve a2S havxed €xem 0= <i”
Y20 F.L-;i..t Eou Zh ola ) &
———— ‘\l e ——
/
/
/
-
/
/
/
/
) /
/
2
s
/ B

2/2 />

Technical Oversight Slgnatuz : Date



OSR 30-28# (2-13-97)

Daily Activities Report

Project .
/M ﬂrm DNAFL cAavacter: M’”\
Driller Drilling Subcontractor
/’7/@/44/ Cd/wMN
Well Number ‘echnical Oversight Ovaersight Firm
MRS 32 T NeowkesTey LosRe
Location > Date Page
A-,4 2/28/00 Ay} A
Start =T Stop Description of Activities/Remarks
7 2o Oversic 1t Y.\ Lecatlon
22 1S Deillavs aﬁ’f'\-‘o .
T: oo Conw rl E::f res, rooles
[ 42: O JﬁdartﬂA_L.rIn,‘;u{_Ayéanr-
L L2 v @0 A
e_f' /1290 :
07.//»¢w-3 Aﬁl.ﬂ 7 5 P Wd
o e, /7 eve axeo at /LS
-fft,-r .L.\/. =t X The e )
e o iy 2S5 e P : '
= : PRY /e <!
by ! / oo T Te<
LY ~ 72 ! oo 2 g.eZ 37
e o AN
YD ' con-d,{-__ﬁ./ bocla T 2//FT
“2a P2 (Pinish Fov 7 Aed
pm———————g
/
i
pd
e
e
e
pd
i
pyd
pd
7
pd
pd
pd
i
e
pd
yd
/
pd
e
i
rd
Technical Oversight Signature - Date
9(_\ A 3/28/0



OSR 30-23# (2-13-97)

.. Daily Activities Report

A1 DA P Chreacton. zals o

Driller Drilling Subcontractor
flihact Eolp man acl
Waell Number Technical Oversight Oversight Firm
2R3 2 %33 | T Negnheslrs wskC
Location Date Page
A-)4 2/29/ 00 Y Y a
Start Stop Description of Activities/Remarks k
Soe il Pn loca Trom x-of ?eq innte, Jo  QvolT.
e =] Plede 4»‘0 Ayt e sl T Mf’t eftlee . <lo
P 5 ¢ Tz, 2. % Ler -7
“ASe” . : %
Total oleg A sestocday was 201/ ~F 9% 207 = 745 .«
1:20 Cluicttle Ball fel T si%m 4T, jO3 D :
/e LDridices £ oo putled apf ‘:‘5/;5 g“_uxovfd-/up
ﬁ hmr L2ale I\/Am ST inn © o oo
ﬂ'l )?S-—- 22 ! -
F:o0 s fies xe s e o ot teedyTo S 70T Aviiti
KR, che Koo Tio conm Ao A i rons wgt ir s AT ¥s2,
. 4 A fenniim & oS S $s=,
Y2 Fl sl ConsploTay Con 2 Ta 2
/J o
/ /
e i
' /
/
/
/
pd
/
/
yd
/
pd
/
/
yd
pd
/
/
/
yd
/
4
i
yd
/
yd
7
Technical Oversight Signature '
st (N e, Do A ' 3/29,/50
¥




OSRWS(-28% (2-13-97T)

Daily Activities Report

Proisct)VM DM /Z CA@M&%\ :z.qf/ 3"\

Driller ¢ Dritling Subcontractor
.M/&'Q&/ Co\/c’ﬁmN Ac L
Weil Number Tochnical Oversight Oversight Firm
2185~ 3 2 %3 3| T MNagwkesled wsKHC [
Location Date Page
A-)4 7/29/00 e e 2
Start ) Stop Description of Activities/Remarks
oo Ihiers on Locatimr Foed HEminnl,, To oo MES 3 2.
7-332 ok = bed§e_oftdee . Lo
P 1 L}
U3 - -
Total olep 2 syestocdoy was 270 -t ¥3%. 2018 = 249
/.‘éf Cloistite Bugl Le€ T siTe 4T jO30 B ;
L. Deidloes £ onig pofled o il co=s s, Aol o xofad ep
ﬁmf Lc‘)’!'f )L/Aw 5'677;"44“ ¢ o ;f\,
Zrae O Jles LT 1)) ot teody To o Zarl Aviditn
220 Che kool Tho cxnsja cn BYS il ooty woptlor 'y T 42
<, i 2t S L s,
420 ¥oiixdod ~Conyplefond Con 3 To 227
_/— L
e ~
/ 3
y4
/
7/
yd
/
/
/.
/
/.
/
4
/
4
—7
7
/
yd
/
/
/
/
/
yd

) re
Technical Ovarsight Signature m Date
" Qe _ 3/29/00
[ 4




OSR 30-28# (2-13-97}

‘Daily Activities Report

Project

A/t LM PL. CAaxnc TexilaTipn.

-Erﬁier Drilting Subcontractor
. Cole rnan |
Well Number Technical Cversigl Ovarsight Firm
MR- 27 | Ty NoowKestay wskRc
Location Date Page
A-714 3-30)~ 185 L _ad
Start Stop Description of Activities/Remarks
732 Overs o Al Lo [ocatior Tin. (otoors saladv s o
SKip e Avppe yAau,g ~vrre SPO~ ‘i'gl segve L P P
T o 77 7. . \Jo/\mn—y ¢ Aol gn C‘M
et goniA Z oY7L Lr Henwasl locd To Take
CAT y TS prgintin o aoslfol a7t
e o poenZib. enT'l avecof /WDIO, ter
£2A Sy Sfo.w /‘}.-z‘é Sy ey k<:!£‘£
o e Thteret = verym .
?-'.ée
7 %2

Date

3’—' faaO’@

Technical Oversight Signature . . : . :‘ g
- T -



OSR 30-28#4 (2-13-97)

Daily Activitiés Report

Project i .
4/"7 JM’[ wrtcﬁf' il\.'rl'nh'-
Driller  ° Drilling Subcontractor
2. Cofemer AET
Well Number Technical Oversigz’t [Oversight Firm
AIRS=3 3 |3 . Meodkestet WSRC
lLocation : Date i Page
_A~14 2/ 31/00 3 a7
Start Stop ! Description of Activities/Remarks
Z22 vensindF nr Tacal.or. Ol Joentre
F oD reot o 20- 297
P EH - Son plel €l Cun 7F - g9 . /e S v
<t oo,
230D Kim vy eeBicli N 5
-, Ll % 4
[:2D Ve vt oo 1 €F, Dvillecs ad s % rg musl
f’o /(0/'5 v € ey O hid tawd tv a
. I A/, :
7200 | 2. 02 ¥ /s s hawf
-
e
/
4
7
/
/
/.
/
/
/.
/£
/
/
/
/
/.
/
/
/
/
/
/.
/.
/
A
/
7/

Technical Qversight Slgnaturs{ : i : 2 f

7Y

Date

S/gz/do




OSR 30-28# (2-13-97)

Daily Activities Report

Project ,_.-,
A1) HEBnsle -
Driller L4 Drilling Subcontractor
. Cole prper : REL
Wall Number Technical Oversight Oversight Firm
—Loleé -2 W. dprrew D:QTL = )
tion a " |Page
-4 Duitfantl H-3 -0 LM.L
Start Stop x Description of Activities/Remarks )
| DgoD Vel u—f I S mapans ra e e Wil P Cofena g. T Mt st Wede b |
depariod s0by o+ .
L EY) adglerdrvcd cothacoed Fo sde . Dellecabe, oirp 1 Jrlll.&n:.s rh}s
/_/ brigCueac ..l/ . Y \ A 4 N
V1543 Lo plided A g o D\ oy joa S bitety prek wiparet
220 DoV g, ctlurned dogite. i
: 08 SL:J-.'Dg»\ A M P ‘.I+e_
1% 10 ! “f?"‘ff-cr‘ffz 1,'!/ 4= < n o - Ragi
1%:24 i ee ,fHMflulmjmwﬂiML_‘
1210 To4: onsdeh sample abippan.
e —7
N /
pd
/
T T e
e
d
-/
/.
/.
yd
pd
yd
yd
yd
/
ya
/
pd
yd
pd
e
/
/
/
yd
/.
pd

. :
Tochnical Ovarsight Signatura . QA_. ) g é [pate 572 yad
. 77 : ’




OSR 30-28% (2-13-97)

Daily Activities Report

Project

Alm DNAPL Y oD

Driller

riliing Subcontractor

N, Coleman AL

Waell Number z Technical Oversight Oversight Firm
7185 Bh)30] . Noosbedet wshC

§

Location : Date Page
W Bl g2/00 ™ L o3
Start Stop Description of Activities/Remarks

Y 4 Orillers o e it

Thi s mbhn’\d Tl 5 & £
éﬂ cdiem. 3 2o LDiOeEsity f-t‘s\.-'h, W
30 AT A=Y oo fkgfn moenT JoeeT e
3.0 Se? ton'an MHAS 23 . ,
73K vzl " To sTall Aviil\y oo Anarais
N
yd
e
/
pd
/ (Y
e
il
/
Z
/
/
/
V4
/
-/
/
/
/
/
/
/
/
/
/
/
/
/
/
va
/
/
4

Technical Oversight Signatura\ C . % é Date
' -7

£//%' 29

o

£y 7.



OSR 30-28# (2-13-97)

Daily Activities Report

Project
Alm_ DNAPL FY00
Driller Drilling Subegntractor
"M, Cofeman AEZ
Well Number Technical Oversight Oversight Firm
MAs 34 Tax Moord pwsRE .
Location Date Page
A-14 #/13/00 Z o Z
Start Stop Description of Activitles/Remarks
723 ' Ovevsis)t on Joce b
F'od Lijley T - A I
10 a0 D i1}
f2- 2, Y Ory ' 0 7 E [ ;
hd - . & A
Ae puof «w. p ! .
s 4 3‘7’M e e 3:%iT o
fL 4 Z Anve, y ;
Tia. 5’.‘(: 2 [
7‘/1 y . An.a",' o Xl ol - A Jari s {p I
TAhiS o ~ m "
s L) o red 1) Ko p JoAn, yer
{200 Tion Contled Sa iAo A.A YA / 7
Y AA.A 1o puveg m’ <o
S b i PAr T dar /44,.- et ’
L DD O . T i Z‘ S/
230 b7 i, o a Yurdt S /38 <— J¥E 57,
22X Orifllnys XTarted 7a %a et o rho o
2 Fl o Se COPpg L D A LT A VL2 A
o L (R, A en = A 4
‘ﬂ& _ qb’f - W 7 A A A2 4
e 2411 \ A <

Ala
ey o /—-Sb_,cg
WMJ

' Seid Tikymad =T 237 = Thas tas ol o €1 Ryc sand
5% D 7

A n
e

\ L
/
/

/
_

Technical Oversight Sigriature Date :
Qﬂ»\ N N 5// // 2,/ od

Ju




OSR 30-284 (2-13-97)

Daily Activities Report

P’°‘°“‘,4//m ONARL. FYOD.

Driller Drilling Subcontractor
“m. Col)emare _AfT
Well Number Technical Oversight Oversight Firm
MRS 3 Y J. NoobesTey. _ wshRC
Location , ate Page
WBes/n. 7)o 3 a3
Start Stop Descriptlon of Activities/Remarks
Fileo Oversia N7 aA_Lemff. o
A.Jrff o { ~t i
4 Sy, "~ < ol
"Top ok §i)Yee sa,h-93?
‘;,,,.J.‘:.a gm-m , 17 ! ba.a
$3 0 tavar i T ot s, e,
1A —_— Yay, T
——— Z o
/.
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
I
3

‘Tachnical Oversighjt Signature % é :
- Y

™ syl




	Front Cover
	disclaimer

	Title Page
	Table of Contents
	List of Tables
	List of Figures
	Abbreviations/Acronyms
	Executive Summary
	Introduction
	Conceptual Model
	Status of A/M Area Corrective Action
	Status of DNAPL Activities
	Figure 4.1

	Characterization
	Figure 5.1
	Table 5.1
	Table 5.2

	Cumulative Data
	Figure 6.1

	Overall DNAPL Strategy
	Figure 7.1
	Figure 7.2
	Figure 7.3
	Figure 7.4
	Figure 7.5
	Table 7.1
	Table 7.2

	Source Specific Strategies
	Figure 7.6
	Figure 7.7
	Figure 7.8
	Figure 7.9
	Figure 7.10
	Figure 7.11
	Figure 7.12
	Figure 7.13

	Future Plans
	Table 8.1

	References
	Appendix A
	Appendix B

